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General Instructions : 


Read the Sollowing instructions very carefully and strictly follow them : 


() 
(ii) 
(iii) 


(tv) 


This question paper contains 38 questions. All questions are compulsory. 

This question paper is divided into Sive Sections — A, B, C, D and E. 

In Section A, Questions no. 1 to 18 are Multiple Choice Questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark each. 

In Section B, Questions no. 21 to 25 are Very Short Answer (VSA) type questions, 
carrying 2 marks each. 

In Section C, Questions no. 26 to 31 are Short Answer (SA) type questions, carrying 
3 marks each. : 

In Section D, Questions no. 32 to 35 are Long Answer (LA) type questions carrying 
5 marks each. 

In Section E, Questions no. 36 to 38 are case study based questions carrying 4 marks 
each. 

There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 

Use of calculator is not allowed. 


SECTION A 
gice Questions (MCQs) carrying 1 mark each. 20x 1 =20 
es of order 2 and |A|=2 and |B|=5, then 


6. 
ee 


By BOaTER, (in sq. units) of the region bounded by the curve y =x, x-axis, x =0 and 
=: 6; 


3 1 
A - a 
(A) 5 (B) 5 log 2 
(©) 2 (D) 4 
projection of aonb 
What is the value of : 


meeaatun of ons 
forvedionee Ei =27 a 34 Sex and Br =27 = 2; +k ? 


3 7 
IN) = £ 
a (Ee 
4 4 
C = af 
( ) a ) 5 
If a and b are awe vectors such that a’. b- > 0 and |a” b| == |axb'|, then 
the angle between a’ and b is: i. x 
. T Tt 
— B eet 
Cn ye 
2n 3n , 
© = oe, ; 


a ee 
For two matrices A and B, given that A i= Phe B, then i inverse of (aa) is: 


(RAINS) 


10. 


11. 


If X, Y and XY are matrices of order 2 x 3, m x n and 2 x 5 respectively, then 
number of elements in matrix Y is : 
(A) 6 (B) 10 
(C) 15 (D) 35 
The number of discontinuities of the function f given by 
x+2, if x<0 


x 


f(x)= 4 e, if _sO0e x <1 


BNE UAE OSE 


(C) 2 (D) 3 


| aoa (x* + Da dx is equal to: 


1 
(A) — log (x#+1)+C 
4 


ONSEN ae 


2 


d 
13. If y= log sec/x , then the value of ead at x= Ae is : 
ee. dx 16 
1 
(Gey) (B) 1 
@© = (yes 
4 


d 
14. _ A particular solution of the differential equation ie + y = 0, when x = 1 and 


y=l,is: 


GAG) yex 
(Bence 
1 
(CS Sia 
xX 


(D) y=logx 


15. The greatest integer function defined by f(x) = [x], 1 <x <3 is not differentiable 


a 
R= , . (Baal ae fe 54M) =F 5 : FEN Te 
(A) 0 (B) 1 ‘ 
(O)> 5) re ares is) 


positive dire axes. The 


NS aS ae 


tk fee vector equation of the line passing through the points (0, 0, 2) and (3, — 2, 5) 


(A) Tr =2k +aafe2posf) 
@) = Pe SOIT <h teS 
(C) + =2k +aGi-2} 43%) 
(D) iis ahi 2a Si OL) 


18. _—_If the radius of a circle is increasing at the rate of 0.5 pais then the rate of 
increase of its circumference is : 


21 

GU) =e aeons (B) ncm/s 
4n 

(C) = cm/s (D) 2n cm/s 


Questions number 19 and 20 are Assertion and Reason based questions. Two statements 
are given, one labelled Assertion (A) and the other labelled Reason (R). Select the 
‘correct answer from the codes (A), (B), (C) and (D) as given below. 
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct 
explanation of the Assertion (A). : 
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the 
correct (SAE of the Assertion (A). ; 
Mut Reason (R) is false. 
eason (R) is true. 2 


events such that P(R|S)=1 and P(S) > 0, 
fF *ex! 4 ay fF 


ie oe 8 Vg = pie. {B¥) 


; P ie ie ; 
5 Lesoeh t Wiaiid edt - 
i (0 BF € 0) fresi 
aa eS; 
’ Te “eo. 


SECTION B 


This section comprises Very Short Answer (VSA) type questions of 2 marks each. 


Ree. : 


: = de | 
sin7! sin =) + cos! cos) + tan! (3) 


; log x 
22. Given that f(x) = =e) find the point of local maximum of f(x). 


23. (a) Find 3 


OR 


(b) Evaluate : 
@) 


hegena y PFS EPR 
an - 
f=e PR? -=7 4 
¢ 


5 (1, -1, 2) and (3, 4, k) is 
35, 6). Pw enie at 
tien . 


i q 
“S ee se 


SECTION C 


This section comprises Short Answer (SA) type questions of 3 marks each. 


26, known that 209) of the students in a school have above 90% attendance and 
8 


0% of the students are irregular. Past year results show that 80% of students who 
have above 90% attendance and 20% of irregular students get ‘A’ grade in their 
annual examination. At the end of a year, a student is chosen at random from the 
school and is found to have an ‘A’ grade. What is the probability that the student 


is irregular ? 
2) 
1-x d 
27. _ gy it y=cos! ak Osx ai) eand 
ix . dx 
OR 


dy log x 


(by KY et prove thats = 5 
dx“ {log(xe)} 


28. nt Find a matrix A such that 


aie uly to 
OS3 * yb = xf 
2 


dx 


i) ek a 
COS x , [cos Payee 


OR 


SECTION D 
This section comprises Long Answer (LA) type questions of 5 marks each. 


32. Check whether the relation S in the set R of real numbers, defined as 
= {(a, b) : a S$ b2} is reflexive, symmetric or transitive. Also, determine all 
x € R such that (x, x) € S. \ 


33. Solve the following linear programming problem graphically : 
Minimise Z = 6x + 7y ; : 


laid 
35. (a) Find the shortest distance between the lines ~— z Pye! a fel and 
; 3 -16 Z 
Se aa ae 
3 8 = 25 
OR ' 
(b) Find the point of intersection of the lines 

ee ee A eB. 

Tat sold + 6k (8% — k), and 

> 


A A 
PT Sk ring toy Sas. 
Also, find the vector equation of the line passing through the point of 
intersection of the given lines and perpendicular to both the lines. 


SECTION E KP 


This section comprises 3 case study based questions of 4 marks each. 
= Case Study — 1 


36. An architect is developing a plot of land for a commercial complex. When asked 
about the dimensions of the plot, he said that if the length is decreased by 25 m 
Tet m, then its area increases b / 625 m+, If the 
breadth is increased 10 m th on ie trea 


a hreac 
ind the d 


Sun rays 


660mm 


Q 


y, where x is 
height of the 
ndbag be 


ghado 


O 


38. 


yer the following questions : 


4 


income of the salesman assuming he 


& 


‘ee : 
py Dee 


salesman assuming he 
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Please check that this question paper contains 28 printed pages. 
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15 minute time has been allotted to read this question paper. The question 
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the students will read the question paper only and will not write any 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 88 questions. All questions are 
compulsory. 

(it) This question paper is divided into five Sections — A, B, C, D and 
E. 

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions 
(MCQs) and questions number 19 and 20 are Assertion-Reason 
based questions of 1 mark each. 

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) 
type questions, carrying 2 marks each. 

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type 
questions, carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type 
questions carrying 5 marks each. 

(vil) In Section E, Questions no. 36 to 38 are case study based questions 
carrying 4 marks each. 


(vil) There is no overall choice. However, an internal choice has been 
provided in 2 questions in Section B, 3 questions in Section C, 
2 questions in Section D and 2 questions in Section E. 


(ix) Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark 
each. 


cosx —sinx 
k& iltAS | then the value of x, for which A is an 
sin x COS X 
identity matrix, is 
A = B 
(A) 5 (B) 1 
(C) 0 DO) = 
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0 oe | 
2. Ifthe matrix A=/a 0 3 | is a skew-symmetric matrix, 
b -8 0 
then the values of ‘a’ and ‘b’ are : 
(A) a=5,b=38 (B) a=5,b=-7 
(C) as=-—-5,b==7 (D) a=-5,b=7 
x+2 x-4 6 
3. If = , then the value of x is: 
x-2 x+3 1 3 
(A) 1 (B) 2 
(C) -2 (D) -1 


8 14 I 2 ; 
4. If | | = X, then matrix X is : 


9 7 3d 1 


3.7 2 0 
A B 
wo Bl 
2 0 2 O 
C D 
© Dm | 37 
/3 cos x + sin x Tl 
SSS >. = = 
3x+2 
5. The value of k, for which f(x) = my 
k, ae 
3 
is continuous at x = — gis 
2 2 
A) = B) —<2 
(A) 5 (B) 5 
3 
(C) 5 (D) 6 
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— 
6. Let the vectors a and b be such that la | = /3 and 
an 2 = ar ; 
| b | = TR then a x b isa unit vector, if the angle between 
—_ 
a and b is 
AY. = Bp. = 
(A) 5 (B) i 
C). = D) = 
(C) 6 (D) 5 


> A a ea: m - > -: eh : 
7 Ifa =21-2j) +k, b =1+2j —8k and c =21-—-j +4k, 
then the projection of (c — b ) along a is: 


(A) 15 (B) 5 
(C) ; (D) 1 


8. The angle between the lines 


x+1l 2-y Zz x-3 y-7 9-Z 


—-— and a is: 
2 —5 4 1 2 3 
TU TU 
(A) ri (B) 5) 
TU TU 
(C) a (D) B 


9. The Cartesian equations of a line are given as 
6x-—2=3y+1=2z7-2 
The direction ratios of the line are : 
(A) 2,-1,3 (B) 1,-2,-3 
(C) 1,2,3 (D) 3,1, 2 
10. The solution set of the inequation 2x + 3y < 6is: 
(A) open half-plane not containing origin 
(B) whole xy-plane except the points lying on the line 
2x + 3y =6 
(C) open half-plane containing origin 
(D) half-plane containing the origin and the points lying on 
the line 2x + 3y =6 
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11. The maximum value of the objective function z = 3x + 5y 
subject to the constraints x > 0, y > 0 and 4x + 3y< 121s: 
(A) 15 (B) 29 
(C) 9 (D) 20 


12. If the points A(8, — 2), Bik, 2) and C(8, 8) are collinear, then 


the value of kis: 


(A) 2 (B) -8 
(C) 5 (D) -4 
> a > 
13. If a, b and c are unit vectors such that a + b + € =: 0. 
Se i a a 
then(a.b + b.c + c.a) is equal to: 
3 1 
A) = B) = 
(A) 5 (B) : 
1 3 
C) -= D) —-2 
(C) ; (D) : 


2 e 
14, | ———- dx is equal to: 
sin“ x cos“ x 


(A) cotx+tanx+ec (B) —cotx+tanx+e 
(C) ecotx—tanx+ec (D) -—cotx—tanx+ec 
dy 


15. The solution of the differential equation — 1-x+y-—xylis: 
X 


2 2 
(A) log |1l+y| =x- +c (B) log |1+y| =-x+ > +e 


2 2 
(C) Vex +e (D) ely) =—x4 5 +e 
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16. The degree of the differential equation 


3 
2 4 
{55 +y(2) +y?=0 is: 


dx? dx 
(A) 2 (B) 3 
(C) 4 (D) 5 
17. The integrating factor of the _ differential equation 
SY 4 y tan x = 2x +x? tan x is : 
(A) esecx (B) secx+tanx 
(C) sec x (D) cosx 


18. The probabilities of A, B and C solving a problem are > = and 


; respectively. The probability that the problem is solved, is : 


4 5 
(A) 6 (B) 9 
1 1 


Questions number 19 and 20 are Assertion and Reason based 
questions. Two statements are given, one labelled Assertion (A) and 
the other labelled Reason (R). Select the correct answer from the 
codes (A), (B), (C) and (D) as given below. 


(A) Both Assertion (A) and Reason (R) are true and Reason 
(R) is the correct explanation of the Assertion (A). 


(B) Both Assertion (A) and Reason (R) are true, but Reason 
(R) is not the correct explanation of the Assertion (A). 


(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 
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19. Assertion (A): sec-l = 
Reason (R): cos 8 - 


20. Assertion (A): If the side of a square is increasing at the rate 
of 0-2 cm/s, then the rate of increase of its 


perimeter is 0-8 cm/s. 


Reason (R) : Perimeter of a square = 4 (side). 


SECTION B 


This section comprises very short answer (VSA) type questions of 
2 marks each. 


21. (a) Find the value of tan! (1) + cos7! - 7 +sin7! - 5) 


OR 
(b) Find the domain of the function y = cos~! (x2 — 4). 


22. (a) Differentiate cot—! (,/1 + x? 4 X) w.r.t. x. 


OR 


(b) If (cos x)¥ = (cos y)%, find na 


X 


23. Find the intervals on which the function f(x) = 10 — 6x — 2x? is 


(a) strictly increasing (b) strictly decreasing. 
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24. Show that of all rectangles inscribed in a given circle, the 
square has the maximum area. 
25. Find: 
[ cosee® (3x + 1) cot (8x +1) dx 


SECTION C 


This section comprises short answer (SA) type questions of 3 marks 
each. 


2 

26. If x=acos89 and y=bsin 89, then prove that 3 ees 
x 

27. Find: 


2x 
ee ee 
Ja +1) (x? +3) 


28. (a) Evaluate: 


6 
[ lx +21dx 
—6 

OR 


(b) Find: 
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29. (a) Find the particular solution of the differential equation 


2xy « = x2 + 3y2, given that y(1) = 0. 
Xx 


OR 


(b) Solve the differential equation ce + 2y tan x = sin x, 
x 


given that y = 0, when x = - 


30. The corner points of the feasible region determined by the 
system of linear constraints are A(O, 40), B(20, 40), C(60, 20) 
and D(60,0). The objective function of the L.P.P. is 
z = 4x + 3y. Find the point of the feasible region at which the 
value of objective function is maximum and the point at which 
the value is minimum. Hence, find the maximum and the 


minimum values. 


31. (a) Acard is randomly drawn from a well-shuffled pack of 52 


playing cards. Events A and B are defined as under : 
A : Getting a card of diamond 
B : Getting a queen 


Determine whether the events A and B are independent 


or not. 
OR 


(b) Find the probability distribution of the number of 


doublets in three throws of a pair of dice. 
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SECTION D 


This section comprises long answer (LA) type questions of 5 marks 
each. 


32. (a) Let A = {x | xe Z, 0 <x < 12}. Show that the relation 
R = {(a,b) : a, be A, (a—b) is divisible by 4} is an 
equivalence relation. Find the set of elements related to 
2. 


OR 


(b) Let A= R-— {4} and B = R — {1} and let function f: A> B 


be. denied. ast = fon se A. Snoa) thak eis 


one-one and onto. 


33. Using matrices, solve the following system of linear equations : 


ox+4y+2z7z=8; 2y—3z=3; x-—2y+6z=-2 


34. Using integration, find the area of the region bounded by the 
curve y = x2,x =—1,x = 1 and the x-axis. 


35. (a) Write the vector equations of the following lines and 
hence find the shortest distance between them : 
xt+]l ytl zt+l aan 
2 —6 1 1 —2 1 
OR 


(b) Find the length and the coordinates of the foot of the 


perpendicular drawn from the point P(5, 9, 3) to the 
= = == = = . Also, find the coordinates of the 


image of the point P in the given line. 


x-3 y-o z-T7 


line 
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SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. The relation between the height of the plant (y in cm) with 
respect to exposure to sunlight is governed by the relation 


1 ao 
y = 4x - 9X where x is the number of days it is exposed to 


sunlight. 


Based on the above, answer the following questions : 


(i) Find the rate of growth of the plant with respect to 
sunlight. 1 


(ii) What is the number of days it will take for the plant to 


grow to the maximum height ? 2 


Gi) What is the maximum height of the plant ? 1 
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Case Study - 2 


37. <A cricket match is organised between two clubs P and Q for 


38. 


which a team from each club is chosen. Remaining players of 
club P and club Q are respectively sitting along the lines AB 
and CD, where the points are A(3, 4, 0), B(5, 3, 3), C(6, — 4, 1) 
and D(13, — 5, — 4). 


Based on the above, answer the following questions : 
—_ 
G) Write the direction ratios of vector AB. 
— 
Gi) Write a unit vector in the direction of CD. 


> > 
(iii) (a) Find the angle between vectors AB and CD. 
OR 


= = 
(ii) (b) Write a vector perpendicular to both AB and CD. 


Case Study - 3 


A coach is training 3 players. He observes that player A can hit 
a target 4 times in 5 shots, player B can hit 3 times in 4 shots 
and player C can hit 2 times in 3 shots. 


Based on the above, answer the following questions : 
(i) Find the probability that all three players miss the target. 
(i) Find the probability that all of them hit the target. 


(ii) (a) Find the probability that only one of them hits the 
target. 


OR 


Gi) (b) Find the probability that exactly two of them hit 
the target. 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(1) 


(ii) 


(ii) 


(tv) 


(v) 


(vi) 


(vii) 


(viii) 


(tx) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, D and E. 


In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 

In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 8 marks each. 

In Section D, Questions no. 32 to 85 are long answer (LA) type questions 
carrying 5 marks each. 

In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


A function f: R, — R (where R, is the set of all non-negative real 


numbers) defined by f(x) = 4x + 3 is: 
(A) one-one but not onto 

(B) onto but not one-one 

(C) both one-one and onto 


(D) neither one-one nor onto 


If a matrix has 36 elements, the number of possible orders it can have, 


is: 
(A) 13 (B) 8 
(C) 5 (D) 9 
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3. Which of the following statements is true for the function 
reo x7 43, x #0, 
5. =0 


(A) f(x) is continuous and differentiable Vx ¢ R 

(B) f(x) is continuous Vx « R 

(C) f(x) is continuous and differentiable V x € R - {0} 
(D) f(x) is discontinuous at infinitely many points 


4. Let f(x) be a continuous function on [a, b] and differentiable on (a, b). 
Then, this function f(x) is strictly increasing in (a, b) if 


(A) f(x)<0,V xe (a, b) 
(B)  f'(x) > 0, V x € (a, b) 
(C) f(x)=0,V xe (a, b) 
(D) f(x) >0, Vx € (a, b) 


2 6 2 
5. If ee = , then the value of ee + ca is: 
a 8 x y 


b 
6. | f(x) dx is equal to: 


b b 
(A) | f(a — x) dx (B) | f(a + b-—x) dx 
a a 
b b 
(C) | f(x —(a + b)) dx (D) | f ((a — x) + (b — x)) dx 
a a 
7. Let 8 be the angle between two unit vectors a and b such that sin 0 = = 


A A 
Then, a . b is equal to: 


(A) + (B) + 


Or] HR OT] c 
Cc) e BB] co 


(C) + (D) + 
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8. The integrating factor of the differential equation (1 — x”) e + Xy = ax, 
x 
—l<x<l,is: 
1 1 
(A) (B) 
x" —1 x2 —1 
1 1 
(C) ' (D) 
1-x ix 


is: 
(A) +1 (B) +3 
(C) +8 (D) + ; 


10. A linear programming problem deals with the optimization of a/an : 
(A) logarithmic function (B) linear function 


(C) quadratic function (D) exponential function 


11. If P(A|B) = P(A’|B), then which of the following statements is true ? 


(A) P(A) = P(A’) (B) P(A) = 2 P(B) 
(C) PAN B)= ; P(B) (D) P(A B)=2 P(B) 
x+1 x—l 
12. ee eee is equal to: 
(A) 2x° (B) 2 
(C) 0 (D) 2x%-2 


13. The derivative of sin (x) w.r.t. x, atx = Vz is: 
(A) 1 (B) -1 
(C) -2nx (D) 2x 


65/1/1-11 Page 7 of 23 P.T.O. 


WJ aTaw 


dy 27° d? 
14. The order and degree of the differential equation 1+(S] cai 
x 


respectively are : 
(A) 1,2 (B) 2,3 
(GC) 250 (D) 2,6 


15. The vector with terminal point A (2, — 3, 5) and initial point B (8, — 4, 7) 


A A A A A 
(A) i-j +2k (B) 1+j+2k 
A A A A A 
(C) -i-—j —-2k (D) -—i+j- 2k 
16. The distance of point P(a, b, c) from y-axis is: 
(A) b (B) b2 
(C) a eo (D) at%+c? 


17. The number of corner points of the feasible region determined by 
constraints x>0,y>0,x+y2A4is: 
(A) 0 (B) 1 


18. If A and B are two non-zero square matrices of same order such that 
(A + B)4 = A? + BZ, then: 
(A) AB=O (B) AB=—-BA 
(C) BA=O (D) AB=BA 


Questions number 19 and 20 are Assertion and Reason based questions. Two 
statements are given, one labelled Assertion (A) and the other labelled Reason 
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below. 


(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of the Assertion (A). 


(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 
the correct explanation of the Assertion (A). 


(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 
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19. Assertion (A): 
Reason (R): 
20. Assertion (A) : 


Reason (R): 


a cos 9 ut 
—cos 9 1 cos 0|, where 0 € [0, 27], 


—] 


For matrix A = 
— cos 8 1 


|A| € [2,4]. 
cos 8 € [—- 1, 1], V 0 € [0, 27]. 


A line in space cannot be drawn perpendicular to x, y and 


z axes simultaneously. 


For any line making angles, a, B, y with the positive 
of x, y 
cos? a + cos” B + cos? y = 1. 


directions and z _  axes_ respectively, 


SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 


21. (a) Check whether the function f(x) = x? |x| is differentiable at x = 0 
or not. 
OR 
4 
(b) Ify = Jtan Vx, prove that /x dy = Hry ; 
dx Ay 
22. Show that the function f(x) = 4x? — 18x? + 27x— 7 has neither maxima 
nor minima. 
23. (a) Find : 


[ x Jt9 2 dx 


(b) 
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OR 


Evaluate : 


ae 


4 


sin V/x 
Vx 


dx 
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= = = = = 
24. If a and b are two non-zero vectors such that (a + b)tl a and 


> > a> > > 
(2a +b). b,then prove that | b | = V2 |a |. 


—> 
25. In the given figure, ABCD is a parallelogram. If AB = 2i — 43 + 5k and 


—? A A A —? 
DB = 31 -—- 6j +2k, then find AD and hence find the area of 


parallelogram ABCD. 


A B 


SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. (a) A relation R on set A = {1, 2, 8, 4, 5} is defined as 
R = {(x, y): |x? — y2| < 8}. Check whether the relation R is reflexive, 
symmetric and transitive. 


OR 


(b) <A function fis defined from R —> R as f(x) = ax + b, such that f(1) = 1 
and f(2) = 8. Find function f(x). Hence, check whether function f(x) is 


one-one and onto or not. 
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2 


27. (a) If yi-x® + J1-y? =a(«x-y), prove that % = |—¥ 
X 


OR 


oO: divs Gaas he nd. 
dx 
28. = (a) Find : 


2 
} (x? aa +9) aa 
OR 
(b) Evaluate : 
[ (|x —1]+|x—2|+|x—3]) dx 


29. Find the particular solution of the differential equation given by 


x? an — xy = x” cos? ae , given that when x = 1, y= ae 
dx 2x 2 


30. Solve the following linear programming problem graphically : 
Maximise z = 500x + 300y, 
subject to constraints 
x+2y<12 
2x+y<12 
4x + dy = 20 
x20,y20 


31. E and F are two independent events such that P(E) = 0-6 and 
P(E U F) = 0°6. Find P(F) and P(E U F). 
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SECTION D 


This section comprises long answer type questions (LA) of 5 marks each. 


1-2 O 
32. (a) If A=|2 -1 —1), find A”! and use it to solve the following 
0 -2 1 


system of equations : 


x —2y =10, 2x-y-—z=8,-2y+z=7 


OR 
-la 2 a ee | 
(b) IfA=| 1 2 x|andAt=/-8 7 -—5|, 
3 11 b y 8 


find the value of (a + x) —(b +). 


33. (a) Evaluate : 


TU 
sin x + cos x 


9 9+16sin 2x 


OR 


(b) Evaluate : 


is sin 2x tan! (sin x) dx 


0 
x? y 
34. Using integration, find the area of the ellipse 16 + = 1, included 
between the lines x = — 2 and x = 2. 
x y-l \ a 
35. The image of point P(x, y, z) with respect to line a Cia is 


P’ (1, 0, 7). Find the coordinates of point P. 
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SECTION E 
This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. The traffic police has installed Over Speed Violation Detection (OSVD) 
system at various locations in a city. These cameras can capture a 
speeding vehicle from a distance of 300 m and even function in the dark. 


RADAR SPEED DETECTION 
AVERAGE SPEED DETECTION 


ee Distance RADAR RADAR measures the change in 


POINT A POINT B Time B — Time A the frequency of returned radio 


& © OX © ) waves to precisely measure the 
WS ~~ KMY - 577 speed of vehicles (the Doppler 
kmy- 577} (Tm ST) (ame effect) 


~™,. Radio waves emitted 
by the RADAR bounce 
back to confirm an 


object was detected 


= ES 


A camera is installed on a pole at the height of 5 m. It detects a car 
travelling away from the pole at the speed of 20 m/s. At any point, x m 
away from the base of the pole, the angle of elevation of the speed camera 
from the car C is 0. 


On the basis of the above information, answer the following questions : 


(1) Express 9 in terms of height of the camera installed on the pole 
and x. 1 
(ii) Find aS 1 
dx 
(iii) (a) Find the rate of change of angle of elevation with respect to 
time at an instant when the car is 50 m away from the pole. 2 
OR 


Gi) (bo) Ifthe rate of change of angle of elevation with respect to time 
of another car at a distance of 50 m from the base of the pole 


is — rad/s, then find the speed of the car. Z 
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Case Study - 2 


37. According to recent research, air turbulence has increased in various 
regions around the world due to climate change. Turbulence makes 


flights bumpy and often delays the flights. 


Assume that, an airplane observes severe turbulence, moderate 
turbulence or light turbulence with equal probabilities. Further, the 
chance of an airplane reaching late to the destination are 55%, 37% and 


17% due to severe, moderate and light turbulence respectively. 


hae wat 
Ny! 


i Wh iin NN li ih 


Turbulence intensity as Ne | 


a NN oN h ath i \ 


Light | in iS 


Km Mi 


a“ aw i wt | 


wi 
; ‘ie he 
. ade Te Whaat) = a 


‘y 


, Mm 
‘ ty o 


sm, 
alls RSS: “ - 


— sh 


+ 1 meter + 5 meters 


On the basis of the above information, answer the following questions : 
(i) Find the probability that an airplane reached its destination late. Z 


(ii) If the airplane reached its destination late, find the probability 


that it was due to moderate turbulence. 2 
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Case Study - 3 


38. Ifa function f: X > Y defined as f(x) = y is one-one and onto, then we can 
define a unique function g : Y > X such that g(y) = x, where x € X and 


y = f(x), y € Y. Function g is called the inverse of function f. 


The domain of sine function is R and function sine : R > R is neither 


one-one nor onto. The following graph shows the sine function. 


Let sine function be defined from set A to [— 1, 1] such that inverse of sine 


function exists, i.e., sin~! x is defined from [— 1, 1] to A. 
On the basis of the above information, answer the following questions : 


(1) If A is the interval other than principal value branch, give an 
example of one such interval. 

Gi) Ifsin 7! (x) is defined from [- 1, 1] to its principal value branch, find 
the value of sin~! (- 7 — sin“! (1). 


(iii) (a) Draw the graph of sin! x from [— 1, 1] to its principal value 
branch. 


OR 
(iii) (b) Find the domain and range of f(x) = 2 sin! (1 — x). 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(1) 


(ii) 


(ii) 


(tv) 


(v) 


(vi) 


(vii) 


(viii) 


(tx) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, D and E. 


In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 

In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 8 marks each. 

In Section D, Questions no. 32 to 85 are long answer (LA) type questions 
carrying 5 marks each. 

In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


A 
Let 0 be the angle between two unit vectors a and b such that sin @ = 7 


A A 
Then, a . b is equal to: 


3 3 
A es B anger 
(A) 5 (B) A 
4 4 
C se D) +-— 
(C) 5 (D) : 
The integrating factor of the differential equation x OY y = x* — 3x 
x 
is : 
(A) x (B) -x 
(C) xt (D) log (x) 


65/1/2-11 Page 3 of 23 P.T.O. 


wWaTaw 


3. If the direction cosines of a line are /3k, /3k, /3k, then the value of k 


is : 
(Ay, Go. (B) +3 
(Cc) +3 D) +2 
4. A linear programming problem deals with the optimization of a/an : 
(A) logarithmic function (B) linear function 
(C) quadratic function (D) exponential function 


5. If P(A| B) = P(A’| B), then which of the following statements is true ? 


(A) P(A) = P(A’) (B) P(A) = 2 P(B) 
1 
(C) PANB)= ; P(B) (D) P(A B)=2 PB) 
6. If ai; and Aj represent the (ij)*2 element and its cofactor of 
2-3 5 
6 QO 4} respectively, then the value of a,, Ao, + ay9 Ago + A193 Aog 
1 5 —7 
is: 
(A) 0 (B) -—28 
(C) 114 (D) -114 
7. The derivative of sin (x2) w.r.t. x, atx = Vz is: 
(A) 1 (B) -1 
(C) -2nx (D) 2x 
dy 27° d? 
8. The order and degree of the differential equation 1+(&] =, ea 
dx dx? 
respectively are : 
(A) 1,2 (B) 2,3 
(C) 2,1 (D) 2,6 


65/1/2-11 Page 5 of 23 P.T.O. 


wWaTaw 


9. The vector with terminal point A (2, — 3, 5) and initial point B (3, — 4, 7) 


A A A A A A 
(A) 1—j +2k (B) 1+j+4+2k 
A A A A A 
(C) -i-—j -2k (D) -1i1+j- 2k 
10. The distance of point P(a, b, c) from y-axis is : 
(A) b (B) b2 
(C) a a46- (D) at%+c? 


11. The number of corner points of the feasible region determined by 
constraints x>0,y>0,x+y2A4is: 
(A) 0 (B) 1 
(C) 2 (D) 3 


12. If A and B are two non-zero square matrices of same order such that 
(A + B)? = A? + B4, then: 
(A) AB=O (B) AB=—-BA 
(C) BA=O (D) AB=BA 


13. A relation R defined on set A = {x:x ¢ Zand0<x<10} as R= {(x, y): x=y} 
is given to be an equivalence relation. The number of equivalence classes is : 
(A) 1 (B) 2 
(C) 10 (D) 11 


14. Ifa matrix has 36 elements, the number of possible orders it can have, 


15. The number of points, where f(x) = [x], 0 < x < 8 ({*] denotes greatest 
integer function) is not differentiable is : 


(A) 1 (B) 2 
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16. Let f(x) be a continuous function on [a, b] and differentiable on (a, b). 
Then, this function f(x) is strictly increasing in (a, b) if 


(A) f'(x) < 0, V x € (a, b) 
(B)  f'(x) > 0, V x € (a, b) 
(C)  f'(x)=0, V x € (a, b) 


(D) f(x) >0, Vx € (a, b) 


Oo xy oD y 
(A) 7 (B) 6 


2 6 2 
17. If - | = | , then the value of (2 + 24 is: 
x 


a 
18. If | ! 5 dx = * then the value of ‘a’ is: 
0 4+x 6 


(A) ot (B) 23 
(cc) 8 (Dp) + 
me) 


Questions number 19 and 20 are Assertion and Reason based questions. Two 
statements are given, one labelled Assertion (A) and the other labelled Reason 
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below. 


(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 


correct explanation of the Assertion (A). 


(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 


the correct explanation of the Assertion (A). 
(C) Assertion (A) is true, but Reason (R) is false. 


(D) Assertion (A) is false, but Reason (R) is true. 
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19. Assertion (A): A line in space cannot be drawn perpendicular to x, y and 


z axes simultaneously. 


Reason (R): For any line making angles, a, B, y with the positive 


directions of x, y and 2z_= axes _ respectively, 


2 


cos? a + cos” B + cos? y = 1. 


1 cos 9 1 
20. Assertion (A): For matrix A = |—cos 0 1 cos 0|, where 0 € [0, 27], 
—1 — cos 9 1 


|A| € [2,4]. 
Reason (R): cos0eé [—1, 1], V9 € [0, 27]. 


SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 
21. (a) Find: 


[ x Jt+ dx 


OR 
(b) Evaluate: 
m2 
| 4 sinVx 
dx 
0 Vx 


= = = = = 
22. If a and b are two non-zero vectors such that (a + b)l1aé and 


> >» » > > 
(2a +b). b, then prove that | b | = V2 |a |. 
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—> 
23. Inthe given figure, ABCD is a parallelogram. If AB = 25 — 43 + 5k and 


=> A A A —> 
DB = 381 — 6j +2k, then find AD and hence find the area of 


parallelogram ABCD. 
A B 
D C 
24. (a) Ify=./cosx+y, prove that aad iene a 
dx 1-2y 
OR 
(b) Show that the function f(x) = |x|? is differentiable at all points of 
its domain. 


25. Find the absolute maximum and minimum values of the function 
fx) = 12x*/3 — 6x 1/3. x € [0, 1]. 


SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 
26. (a) Find: 
2 
| 2 ; 2 - 
(x* + 4) (x* +9) 
OR 
(b) Evaluate: 
3 
| (|x —1|+|x—2|+]x—3]) dx 
1 
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27. 


28. 


29. 


30. 


ol. 


2 
Find the general solution of the differential equation ey mops aN 


Solve the following linear programming problem graphically : 
Maximise z = 5x + 4y 
subject to the constraints 

x+2y24 

ox+y<6 

xt+y<4 


x, y20 


E and F are two independent events such that P(E) = 0-6 and 
P(E U F) = 0-6. Find P(F) and P(E U F). 


(a) A relation R on set A = {1, 2, 3, 4, 5} is defined as 
R = {(x, y) : |x? -— y?| < 8}. Check whether the relation R is 
reflexive, symmetric and transitive. 


OR 


(b) <A function f is defined from R — R as f(x) = ax + b, such that 
f(1) = 1 and f(2) = 8. Find function f(x). Hence, check whether 


function f(x) is one-one and onto or not. 


2 
(a) If x eae + Jl—y? = a (x—y), prove that 7: = . 
x 


1—x 
OR 


(b) Ify = (tan x}, then find 
x 
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This section comprises long answer type questions (LA) of 5 marks each. 


32. (a) 


(b) 


2 
33. Using integration, find the area of the ellipse i + 


Evaluate : 


Find 


1/6 


t/2 


I | 


1+sin x 
1+ cos x 


OR 


t/3 
| sin x + COS Xx 


sin 2x 


SECTION D 


dx 


between the lines x = — 2 and x = 2. 


34. Equations of sides of a parallelogram ABCD are as follows : 


AB: 


BC: 


CD: 


DA: 


x41 .y=2 
1 29 
x-l yt2 
ae; 
x-4 ytil 
I-22 
x-2 yt3 
es 


Z—1 


Find the equation of diagonal BD. 
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1-2 0 
35. (a) If A=/2 -1 —-1), find A! and use it to solve the following 
0 -2 1 


system of equations : 


x —2y =10, 2x-y-—z=8,-2y+z=7 


OR 
-la2 1-1 1 
(b) IfA=| 1 2 x|andA?l= |-8 7 -5|, 
3 11 b sy 3 


find the value of (a + x) —(b + y). 
SECTION E 


This section comprises 3 case study based questions of 4 marks each. 
Case Study - 1 


36. According to recent research, air turbulence has increased in various 
regions around the world due to climate change. Turbulence makes 
flights bumpy and often delays the flights. 


Assume that, an airplane observes severe turbulence, moderate 
turbulence or light turbulence with equal probabilities. Further, the 
chance of an airplane reaching late to the destination are 55%, 37% and 
17% due to severe, moderate and light turbulence respectively. 


. : AUN 
Turbulence intensity ay ‘ i ; a , 


a “i Mm iis 4 
Moderate ae _ oN ih Ne 7 
Light | i ili = | 


itt \, 
val 
MM, 
4 is, 
thee ve ” 
de TTT Oe ee ne, : 
| A ITT 
7" at 


Diba 


it N 
i ml 
r Me 
\ i xing i 
Nhs 
\ 


+ 1 meter + 5 meters 
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On the basis of the above information, answer the following questions : 
(1) Find the probability that an airplane reached its destination late. 


(ii) If the airplane reached its destination late, find the probability 
that it was due to moderate turbulence. 


Case Study - 2 


If a function f : X > Y defined as f(x) = y is one-one and onto, then we can 
define a unique function g : Y > X such that g(y) = x, where x € X and 
y = f(x), y € Y. Function g is called the inverse of function f. 


The domain of sine function is R and function sine: R —> R is neither 
one-one nor onto. The following graph shows the sine function. 


y =sin x 


Let sine function be defined from set A to [— 1, 1] such that inverse of sine 


function exists, i.e., sin-! x is defined from [-— 1, 1] to A. 

On the basis of the above information, answer the following questions : 

(1) If A is the interval other than principal value branch, give an 
example of one such interval. 


Gi) If sin! (x) is defined from [— 1, 1] to its principal value branch, find 
the value of sin“! (- _ ~ sin! (1). 
(iii) (a) Draw the graph of sin x from [- 1, 1] to its principal value 
branch. 


OR 
(iii) (b) Find the domain and range of f(x) = 2 sin~! (1 — x). 


2 
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Case Study - 3 


38. The traffic police has installed Over Speed Violation Detection (OSVD) 
system at various locations in a city. These cameras can capture a 
speeding vehicle from a distance of 300 m and even function in the dark. 


RADAR SPEED DETECTION 
AVERAGE SPEED DETECTION 
RADAR 


Distance 


RADAR measures the change in 
the frequency of returned radio 
waves to precisely measure the 
speed of vehicles (the Doppler 
effect) 


Speed = ——————— 
POINT B Time B—- Time A 


om, Radio waves emitted 
by the RADAR bounce 


SS 


back to confirm an 
object was detected 


tan FS 


A camera is installed on a pole at the height of 5 m. It detects a car 
travelling away from the pole at the speed of 20 m/s. At any point, x m 


away from the base of the pole, the angle of elevation of the speed camera 
from the car C is 0. 


On the basis of the above information, answer the following questions : 


(i) Express 9 in terms of height of the camera installed on the pole 
and x. 1 
Gi) Find a 1 
dx 


(iii) (a) Find the rate of change of angle of elevation with respect to 


time at an instant when the car is 50 m away from the pole. Z 
OR 


(ii) (bob) Ifthe rate of change of angle of elevation with respect to time 
of another car at a distance of 50 m from the base of the pole 


is — rad/s, then find the speed of the car. 2 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(i) 
(ii) 
(111) 
(tv) 
(v) 
(vi) 
(Vil) 


(viii) 


(tx) 


1. 


This question paper contains 88 questions. All questions are compulsory. 

This question paper is divided into five Sections — A, B, C, D and E. 

In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 

In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 

In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 8 marks each. 

In Section D, Questions no. 32 to 85 are long answer (LA) type questions 
carrying 5 marks each. 

In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 

There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 

Use of calculators is not allowed. 


SECTION A 
This section comprises multiple choice questions (MCQs) of 1 mark each. 
If x=at, y= am then oy is: 
t dx 
(A) +2 (B) —t? 
1 1 
(C) 2 (D) - 2 
. dy I . 3 
The solution of the differential equation — = is : 
dx logy 
(A) logy=x+ec (B) ylogy-y=x+e 
(C) logy-y=x+e (D) ylogy+y=x+ec 


The vector with terminal point A (2, — 3, 5) and initial point B (3, — 4, 7) 


A A A A A A 
(A) 1-j +2k (B) i+j+2k 

A A A A A A 
(C) -1-—j -2k (D) -i+j- 2k 
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4. The distance of point P(a, b, c) from y-axis is : 


(A) b (B) b2 
(C) a +¢? (D) a2%+c? 
5. The number of corner points of the feasible region determined by 
constraints x>0,y>0,x+y24is: 
(A) 0 (B) 1 
(C) 2 (D) 3 


6. If matrices A and B are of order 1 x 3 and 3 x 1 respectively, then the 
order of A'B’ is: 


(A) 1x1 (B) 3x1 
(C) 1x8 (D) 3x8 
re A relation R defined on a set of human beings as 


R = {(x, y): xis 5 cm shorter than y} 


(A) reflexive only 
(B) reflexive and transitive 
(C) symmetric and transitive 


(D) neither transitive, nor symmetric, nor reflexive 


8. If a matrix has 36 elements, the number of possible orders it can have, 
is: 
(A) 18 (B) 8 
(C) 5 (D) 9 
9. Which of the following statements is true for the function 
fx) = x 43; x#0, 
I 2: Seer0 


(A) f(x) 1s continuous and differentiable Vx —¢ R 
(B) f(x) is continuous Vx eE R 
(C) f(x) is continuous and differentiable V x € R - {0} 


(D) f(x) is discontinuous at infinitely many points 
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10. 


11. 


12. 


13. 


14, 


Let f(x) be a continuous function on [a, b] and differentiable on (a, b). 


Then, this function f(x) is strictly increasing in (a, b) if 
(A) f(x) <0,V xe (a, b) 
(B)  f'(x) >0, V x € (a, b) 
(C) f(x) =0,V xe (a, b) 
(D) f(x) >0,V x € (a, b) 


2 6 2 
If lens | = | then the value of (24 24 is: 


oS xy as) x y 
(A) 7 (B) 6 
(C) 8 (D) 18 
m/2 
If f(x) is an odd function, then | f(x) cos? x dx equals : 
—n/2 
t/2 
(A) 2 | foe ede (B) 0 
0 
m/2 mt/2 
(Cc) 2 | f(x) dx (D) 2 | eos ede 
0 0 


A 
Let 0 be the angle between two unit vectors a and b such that 


. 3 KR. WX 
sin 8 = a Then, a. b is equal to: 
(A) (B) + 


(C) + (D) + 


Or] BH Oot 
Cole Blow 


The integrating factor of the differential equation (1 — x7) = 
x 


—l<x<l,is: 
1 1 
(A) = (B) 
x“ -1 x2 1 
1 1 
(C) ; (D) 
1-—x 1-x? 
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15. If the direction cosines of a line are /3k, J/3k, JV3k, then the value of k 


(A) +1 (B) +3 
(Cc) +3 (D) + : 


16. A linear programming problem deals with the optimization of a/an : 
(A) logarithmic function (B) linear function 


(C) quadratic function (D) exponential function 


17. If P(A|B) = P(A’|B), then which of the following statements is true ? 


(A) P(A) = P(A’) (B) P(A) = 2 P(B) 
(C) PAN B)= ; P(B) (D) P(A B)=2 P(B) 
x+1 x—1l 
18. a ee ee is equal to: 
(A) 2x? (B) 2 
(C) 0 (D) 2x%-2 


Questions number 19 and 20 are Assertion and Reason based questions. Two 
statements are given, one labelled Assertion (A) and the other labelled Reason 
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below. 


(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 


correct explanation of the Assertion (A). 


(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 


the correct explanation of the Assertion (A). 
(C) Assertion (A) is true, but Reason (R) is false. 


(D) Assertion (A) is false, but Reason (R) is true. 
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1 cos 8 1 


19. Assertion (A): For matrix A = | — cos 0 1 cos 8|, where 0 € [0, 27], 
—1 -cos@ 1 


|A| € [2,4]. 
Reason (R): cos0e [—1, 1], V 9 € [0, 27]. 


20. Assertion (A): A line in space cannot be drawn perpendicular to x, y and 


z axes simultaneously. 


Reason (R): For any line making angles, a, B, y with the positive 


directions of x, y and z_= axes _ respectively, 
cos? a + cos” B + cos? y = 1. 
SECTION B 
This section comprises very short answer (VSA) type questions of 2 marks each. 


—> 
21. Inthe given figure, ABCD is a parallelogram. If AB = 21 — 43 + 5k and 


=> A A A => 
DB = 381i — 6j +2k, then find AD and hence find the area of 


parallelogram ABCD. 


A B 


65/1/3-11 Page 11 of 23 P.T.O. 


WJ aTaw 


22. 


23. 


24. 


25. 


(a) Check the differentiability of function f(x) = [x] at x = — 3, where [*] 
denotes greatest integer function. 
OR 


(b) If x¥84yl8=1) find iY, ae point G Al 
dx 8 8 


Find local maximum value and local minimum value (whichever exists) 


for the function f(x) = 4x? + = (x 40). 
x 


(a) Find: 
| x ,/1+2x dx 


OR 
(b) Evaluate : 


dx 


° ee Vx 


= > = = = 
If a and b are two non-zero vectors such that (a + b)la and 


> > » > > 
(2a +b). b, then prove that | b | = V2 | a |. 


SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. 


Solve the following linear programming problem graphically : 
Minimise z = 5x — 2y 
subject to the constraints 

x + 2y < 120 

x+y2= 60 

x —2y > 0 

x, y20 
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27. 


28. 


29. 


30. 


ol. 


E and F are two independent events such that P(E) = 0-6 and 
P(E U F) = 0:6. Find P(F) and P(E U F). 


(a) 


(b) 


(a) 


(b) 


(a) 


(b) 


A relation R on set A = {1, 2, 3, 4, 5} is defined as 
R = {(x, y): |x? -— y?] < 8}. Check whether the relation R is 


reflexive, symmetric and transitive. 


OR 


A function f is defined from R —> R as f(x) = ax + b, such that 
f(1) = 1 and f(2) = 8. Find function f(x). Hence, check whether 


function f(x) is one-one and onto or not. 


2 
If (ia + Via? = a (x—y), prove that He = age 
x —xX 


OR 


If y = (tan x)*, then find dy . 
dx 
Find : 


lJasas 
(x? +4) (x? +9) 

OR 
Evaluate : 


3 
| (|x —1|+|x—2]+|x—3]) dx 
1 


Solve the following differential equation : 
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SECTION D 
This section comprises long answer type questions (LA) of 5 marks each. 


32. Find the equation of a line /5 which is the mirror image of the line /, with 
x y-l 2-2 . 
respect to line/: ci mle SE. given that line /, passes through the 


point P(1, 6, 3) and parallel to line 7. 


1-2 0 
33. (a) If A=|2 -—1 —1]\, find A! and use it to solve the following 
0 -2 1 


system of equations : 


x —2y =10, 2x-y-—z=8,-2y+z=7 


OR 
1. Ja: 2 1-1 1 
(b) IfA=| 1 2 x|/andA+t= |-8 7 -5|, 
311 b y 8 


find the value of (a + x) -—(b + y). 


34. (a) Find: 


(3 cos x — 2) sin x 


en aa 
5 —sin*~ x —4cosx 
OR 
(b) Evaluate: 
a as 
( x” +|[x|+1 
= a dx 
x“ +4/x|+4 
x? y 
35. Using integration, find the area of the ellipse iG + rio 1, included 
between the lines x = — 2 and x = 2. 
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SECTION E 
This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. Ifa function f: X > Y defined as f(x) = y is one-one and onto, then we can 
define a unique function g : Y > X such that g(y) = x, where x € X and 


y = f(x), y € Y. Function g is called the inverse of function f. 


The domain of sine function is R and function sine : R > R is neither 


one-one nor onto. The following graph shows the sine function. 


y=sin x 
Let sine function be defined from set A to [— 1, 1] such that inverse of sine 
function exists, i.e., sin-! x is defined from [-— 1, 1] to A. 


On the basis of the above information, answer the following questions : 


(1) If A is the interval other than principal value branch, give an 
example of one such interval. 1 


Gi) Ifsin! (x) is defined from [- 1, 1] to its principal value branch, find 


the value of sin! (- q — sin“! (1). 1 
(iii) (a) Draw the graph of sin! x from [— 1, 1] to its principal value 
branch. 2 
OR 
(iii) (b) Find the domain and range of f(x) = 2 sin~! (1 — x). Zz 


65/1/3-11 Page 19 of 23 P.O. 


Case Study - 2 
37. The traffic police has installed Over Speed Violation Detection (OSVD) 
system at various locations in a city. These cameras can capture a 


speeding vehicle from a distance of 300 m and even function in the dark. 


RADAR SPEED DETECTION 
AVERAGE SPEED DETECTION 


Distance RADAR 


RADAR measures the change in 
the frequency of returned radio 
waves to precisely measure the 
speed of vehicles (the Doppler 
effect) 


Speed = ——————— 
POINT B Time B—- Time A 


om, Radio waves emitted 
by the RADAR bounce 


SS 


back to confirm an 
object was detected 


a 


A camera is installed on a pole at the height of 5 m. It detects a car 
travelling away from the pole at the speed of 20 m/s. At any point, x m 


away from the base of the pole, the angle of elevation of the speed camera 
from the car C is 0. 


rar 


On the basis of the above information, answer the following questions : 


(i) Express 9 in terms of height of the camera installed on the pole 
and x. 1 
Gi) Find a 1 
dx 


(iii) (a) Find the rate of change of angle of elevation with respect to 


time at an instant when the car is 50 m away from the pole. Z 


OR 


(ii) (b) If the rate of change of angle of elevation with respect to time 
of another car at a distance of 50 m from the base of the pole 


is rad/s, then find the speed of the car. 2 
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Case Study - 3 


38. According to recent research, air turbulence has increased in various 
regions around the world due to climate change. Turbulence makes 


flights bumpy and often delays the flights. 


Assume that, an airplane observes severe turbulence, moderate 
turbulence or light turbulence with equal probabilities. Further, the 
chance of an airplane reaching late to the destination are 55%, 37% and 


17% due to severe, moderate and light turbulence respectively. 


hae wat 
Ny! 


i Wh iin NN li ih 


Turbulence intensity at N ‘ 


‘y 


ha x \y yh i ty 
Moderate oo 
Light | ai | ‘in ih Ns ~S 


’ i LW i, \ "4 i 


A. he 
; i itp 
ones 4 y i “i Nils nei 
’ ue he 
. ade Te Whaat) ame — 


, a by 
‘ ty o 


Thus Th], 
a RSS “ - 


fi 
= int ah ute ‘ a 
f Ra it 


\ 
~ 


! 
"tL 
i 


+ 1 meter + 5 meters 


On the basis of the above information, answer the following questions : 
(i) Find the probability that an airplane reached its destination late. 


(ii) If the airplane reached its destination late, find the probability 


that it was due to moderate turbulence. 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(1) 


(ii) 


(ii) 


(tv) 


(v) 


(vu) 


(vii) 


(viii) 


(tx) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, D and E. 


In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 


In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 


In Section D, Questions no. 32 to 85 are long answer (LA) type questions 
carrying 5 marks each. 


In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


If the sum of all the elements of a 3 x 8 scalar matrix is 9, then the 


product of all its elements is : 


65/2/1-12 Page 3 of 23 P.T.O. 


WaT aw 


2. Let f: R, > [- 5, ©) be defined as f(x) = 9x” + 6x — 5, where R, is the set 


of all non-negative real numbers. Then, f is : 
(A) one-one 

(B) onto 

(C) bijective 


(D) neither one-one nor onto 


—a b Cc 
3. If} a —b c | = kabc, then the value of k is: 
a b -c 
(A) 0 (B) 1 
(C) 2 (D) 4 


x|+3, if x <-8 
4. The number of points of discontinuity of f(x) = , —2x, if —3<x<3 is: 
6x+2, if x2>3 


(A) 0 (B) 1 


(C) 2 (D) infinite 


D. The function f(x) = x? — 3x2 + 12x - 18 is: 
(A) _ strictly decreasing on R 
(B) _ strictly increasing on R 
(C) neither strictly increasing nor strictly decreasing on R 


(D) — strictly decreasing on (— -, 0) 
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TIZ 
6 | cee eee dx is equal to: 
1+sin x cos x 
(A) (B) Zero (0) 
m/2 9 
(C) ee ae (D): = 
1+sin x cos x 4 
ih The differential equation na = F(x, y) will not be a homogeneous 
x 


differential equation, if F(x, y) is: 


(A) cos x-—sin =) (B) bl 
x x 
x ye x 
(C) (D) cos? |— 
XY 
> > 
8. For any two vectors a and b, which of the following statements is 


always true ? 


>> >12 >> >> 
(A) a.b2lallb (B) a.b=lallb| 
>> >) >> Sa 
(C) a.b<lallb| (D) a.b<lallb' 
9. The coordinates of the foot of the perpendicular drawn from the point 
(0, 1, 2) on the x-axis are given by : 
(A) (1, 0, 0) (B) (2, 0, 0) 
(C) (V5, 0, 0) (D) (0, 0, 0) 


10. The common region determined by all the constraints of a linear 


programming problem is called : 
(A) an unbounded region (B) an optimal region 


(C) abounded region (D) a feasible region 
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11. 


12. 


13. 


14. 


15. 


16. 


Let E be an event of a sample space S of an experiment, then P(S| E) = 


(A) PSE) (B) P(E) 
(C) 1 (D) 0 


If A = [ajj] be a 3 x 3 matrix, where ajj = 1 — 3), then which of the following 


is false ? 
(A) aj41< 0) (B) aj9+aoy=- 6 
(C) a13 > a3] (D) a3], = 0) 


The derivative of tan—! (x2) w.r.t. xis: 


xX 2x 
(A) (B) 
l+x? l+x? 
2x 1 
(C) —- (D) 
lix* lix* 


The degree of the differential equation (y”)? + (y’)? = x sin (y’) is: 
(A) 1 (B) 2 
(C) 8 (D) not defined 


A A A A 
The unit vector perpendicular to both vectors i + k andi — k is: 


. i 
(A) 23 (B) j 
ae ‘ame 
a 1 + 
(C) (D) 
V2 V2 
Direction ratios of a vector parallel to line = == =. s are : 
(A) 2,-1,6 (B) 2,1,6 
(C) 2,1,38 (D) 2,-1,3 
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17. 


18. 


cosx —sinx 0O 
If F(x)=|sinx  cosx 0) and [F(x)]? = F(kx), then the value of kis: 
0 0 1 


If a line makes an angle of 30° with the positive direction of x-axis, 120° 
with the positive direction of y-axis, then the angle which it makes with 


the positive direction of z-axis is : 
(A) 90° (B) 120° 
(C) 60° (D) 0° 


Questions number 19 and 20 are Assertion and Reason based questions. Two 
statements are given, one labelled Assertion (A) and the other labelled Reason 
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below. 


19. 


20. 
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(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of the Assertion (A). 


(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 
the correct explanation of the Assertion (A). 


(C) Assertion (A) is true, but Reason (R) is false. 


(D) Assertion (A) is false, but Reason (R) is true. 


Assertion (A): For any symmetric matrix A, B’AB is a skew-symmetric 


matrix. 
Reason (R): A square matrix P is skew-symmetric if P’ = — P. 
= ee ee ee 
Assertion (A): For two non-zero vectors a and b, a.b=b.a. 
= > 7 DPD DPD DD 
Reason (R):  Fortwonon-zero vectors a andb, a x b=bxXa. 


SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 


21. 


22. 


23. 


24. 


25. 


(a) 


(b) 


(a) 


(b) 


1 1 Tl 
Find the value of tan-!| — —~ | + cot71! (= + tan! sin (- | 
/3 NB} 2 


OR 


Find the domain of the function f(x) = sin-!(x2 — 4). Also, find its 


range. 


If f(x) = | tan 2x| , then find the value of f’(x) at x = - 


OR 


If y = cosec(cot~! x), then prove that \/1 + x? <e 0: 
Xx 


If M and m denote the local maximum and local minimum values of the 


function f(x) = x + Z (x 4 0) respectively, find the value of (M — m). 
x 


Find : 


Show that f(x) = e* —e* + x — tan! x is strictly increasing in its domain. 
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SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. (a) Ifx=e°S3t and y = eS 3t prove that dy = — ylogx 
dx x logy 
OR 
(b) Show that : 
d x 
Bue cain 0 


27. (a) Evaluate : 


2 
| 2-x 
2+x 
2 
OR 
(b) Find: 
_—_— 


x [(log x)* — 3 log x — 4] 
28. (a) Find the particular solution of the differential equation given by 
2xy + y2 — 2x? a = 0; y = 2, when x = 1. 
x 


OR 
(b) Find the general solution of the differential equation : 


y dx = (x + 2y”) dy 
A A A 
29. The position vectors of vertices of A ABC are A(2i-—j +k), 


A A A A A A 
B(i- 3j-—5k) and C(8i1—4j-—4k). Find all the angles of A ABC. 


30. A pair of dice is thrown simultaneously. If X denotes the absolute 
difference of the numbers appearing on top of the dice, then find the 
probability distribution of X. 


31. Find: 
| x2, sin7! (x3/2) dx 
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SECTION D 


This section comprises long answer (LA) type questions of 5 marks each. 


2x 


32. (a) Show that a function f: R > R defined by f(x) = is neither 


1+x? 


one-one nor onto. Further, find set A so that the given function 
f: R > A becomes an onto function. 


OR 
(b) A relation R is defined on N x N (where N is the set of natural 


numbers) as: 
(a,b) R(c,d) oe a-—c=b-d 


Show that R is an equivalence relation. 


33. Find the equation of the line which bisects the line segment 


joining points A(2, 3, 4) and B(4, 5, 8) and is perpendicular to the lines 


x—8 2 y+19 = z—10 aaa x—-15 _ y—29 Z Z— 5 
3 —16 7 3 8 —5 


34. (a) Solve the following system of equations, using matrices : 
Cara Bas Oa ei. 6 9 205 
x -y 2% xX y Z Xx y Zz 


where x, y, z#0 


OR 


1 cot x 


(b) A=) 


| show that A’A~! = 7 oes, eM ra 


—cotx 1 sin 2x —cos2x 


35. If A; denotes the area of region bounded by y” = 4x, x = 1 and x-axis 
in the first quadrant and A» denotes the area of region bounded by 
y* = 4x, x =4, find A, : Ag. 
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SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. Overspeeding increases fuel consumption and decreases fuel economy as 
a result of tyre rolling friction and air resistance. While vehicles reach 
optimal fuel economy at different speeds, fuel mileage usually decreases 


rapidly at speeds above 80 km/h. 


i MFD - Long term | P 


E 
Ad 
> 
S 
ri 
= 
o 
=] 
fe, 


80 100 
Speed (km/h) 


The relation between fuel consumption F (//100 km) and speed V (km/h) 
2 
under some constraints is given as F = aes + 14. 
500 4 


On the basis of the above information, answer the following questions : 


(1) Find F, when V = 40 km/h. 1 
dF 
i Find —. 1 
(11) in av 
(iii) (a) Find the speed V for which fuel consumption F is minimum. Z 
OR 


Gii) (b)  #£Find the quantity of fuel required to travel 600 km at the 
speed V at which = =— 0-01. 2 
dV 
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Case Study - 2 


37. The month of September is celebrated as the Rashtriya Poshan Maah 
across the country. Following a healthy and well-balanced diet is crucial 
in order to supply the body with the proper nutrients it needs. A balanced 


diet also keeps us mentally fit and promotes improved level of energy. 


(4 — 6 Portions Each) 
Fats & Sugar / = Fats — 5 g/portion 
= “a_ \, Sugar — 5 g/portion 
e %, 3 


—ty oe : (2 — 3 Portions Each) 
Pulses & Dairy /- §#. ~ Pulses — 30 g/portion 
= % “a <2, Dairy — 100 g/portion 


Fruits & 2 


a (4 — 5 Portions) 
Vegetables “we 100 g/portion 
~ ~~ 
Cereals & 


, (10 — 15 Portions) 
Millets -- # 30 g/portion 
<a FH - “ 


ww 
4x+5y=28 x+2y=10 
Figure-1 Figure-2 


A dietician wishes to minimize the cost of a diet involving two types of 
foods, food X (x kg) and food Y (y kg) which are available at the rate of 
~ 16/kg and = 20/kg respectively. The feasible region satisfying the 


constraints is shown in Figure-2. 


On the basis of the above information, answer the following questions : 


(i) Identify and write all the constraints which determine the given 


feasible region in Figure-2. Z 


(ii) Ifthe objective is to minimize cost Z = 16x + 20y, find the values of 
x and y at which cost is minimum. Also, find minimum cost 
assuming that minimum cost is possible for the given unbounded 


region. 2 
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Case Study - 3 


38. Airplanes are by far the safest mode of transportation when the number 


of transported passengers are measured against personal injuries and 
fatality totals. 


Previous records state that the probability of an airplane crash is 
0-00001%. Further, there are 95% chances that there will be survivors 
after a plane crash. Assume that in case of no crash, all travellers 
survive. 


Let E, be the event that there is a plane crash and Eg be the event that 


there is no crash. Let A be the event that passengers survive after the 
journey. 


On the basis of the above information, answer the following questions : 


(i) Find the probability that the airplane will not crash. 1 

Gi) Find P(A | Ey) + P(A | Eg). 1 

Gi) (a) Find P(A). Z 
OR 

Gi) (b) Find P(Eo | A). 2 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(1) 


(ii) 


(ii) 


(tv) 


(v) 


(vu) 


(vii) 


(viii) 


(tx) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, D and E. 


In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 


In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 


In Section D, Questions no. 32 to 85 are long answer (LA) type questions 
carrying 5 marks each. 


In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


i 


The number of solutions of differential equation << — y = 1, given that 
x 


y(O) = 1, is: 
(A) 0 (B) 1 
(C) 2 (D) infinitely many 
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> > 
2. For any two vectors a and b, which of the following statements is 


always true ? 


>> >> >> >> 
(A) a.b2lallb/ (B) a.b=lal|b' 
>> >12 >> >> 
(Cc) a.b<lallb| (D) a.b<laIllb| 
3. The coordinates of the foot of the perpendicular drawn from the point 
(0, 1, 2) on the x-axis are given by : 
(A) (1, 0, 0) (B) (2, 0, 0) 
(C) (V5, 0,0) (D) (0, 0, 0) 
4. The common region determined by all the constraints of a linear 
programming problem is called : 
(A) an unbounded region (B) an optimal region 
(C) abounded region (D) a feasible region 
5. Let E be an event of a sample space S of an experiment, then P(S|E) = 
(A) PSOE) (B) P(E) 
(Cc) 1 (D) 0 
6. The number of all scalar matrices of order 3, with each entry — 1, 0 or 1, 
is : 
(A) 1 (B) 3 
(C) 2 (D) 3° 
d , 
vB — [cos (log x + e*)| atx =1is: 
dx 
(A) —sine (B) sine 
(C) —(1+e)sine (D) (1+e)sine 


8. The degree of the differential equation (y”)? + (y’)? = x sin (y’) is: 
(A) 1 (B) 2 
(C) 8 (D) not defined 
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10. 


11. 


12. 


13. 


A A 
The unit vector perpendicular to both vectors 1 + k and 


\ \ 

(A) 2] (B) J 
ane A A 
Cy 22 (py) 224 
V2 2 

Direction ratios of a vector parallel to line = =-y= 
(A) 2,-1,6 (B) 2,1,6 
(C) 2,1,3 (D) 2,-1,3 


cosx -—sinx O 


If F(x) =|sinx cosx 0O| and [F(x)]? = F(kx), then the value of kis: 


0 0 1 


A 


A 


t=] kb is 


If a line makes an angle of 30° with the positive direction of x-axis, 120° 


with the positive direction of y-axis, then the angle which it makes with 


the positive direction of z-axis is : 
(A) 90° (B) 120° 


(C) 60° (D) 0° 


If the sum of all the elements of a 3 x 8 scalar matrix is 9, then the 


product of all its elements is : 


(A) 0 (B) 9 
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14, Which of the following statements is noft true about equivalence classes 


A; (i = 1, 2, .... n) formed by an equivalence relation R defined on a set A ? 
n 

(A) U A. = 
i=1 


(B) Ai NA) 44,14] 
(C) x ¢ Ajandx « Aj; > A;=A, 


(D)  Allelements of A; are related to each other, for all i 


—a b C 
15. If) a —b c | = kabc, then the value of k is: 
a b -c 
(A) 0O (B) 1 
(C) 2 (D) 4 


x|+3, if x <-8 
16. The number of points of discontinuity of f(x) = ,-2x, if —3<x<3 is: 
6x+2, if x2>3 


(A) 0 (B) 1 


(C) 2 (D) infinite 


17. The function f(x) = x? — 3x2 + 12x-18 is: 
(A) — strictly decreasing on R 
(B) _ strictly increasing on R 
(C) neither strictly increasing nor strictly decreasing on R 


(D) — strictly decreasing on (— -, 0) 
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2 a 
18. If | 2 e*% dx = | e* dx, the value of ‘a’ is: 
0 0 
(A) 1 (B) 2 
1 
(C) 4 (D) 3 


Questions number 19 and 20 are Assertion and Reason based questions. Two 
statements are given, one labelled Assertion (A) and the other labelled Reason 


(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below. 


(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 


correct explanation of the Assertion (A). 


(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 


the correct explanation of the Assertion (A). 
(C) Assertion (A) is true, but Reason (R) is false. 


(D) Assertion (A) is false, but Reason (R) is true. 


= ee ee ee 
19. Assertion (A): Fortwo non-zero vectors a and b, a.b=b.a 
= > 7 2D DPD DD 
Reason (R):  Fortwonon-zero vectors a andb, a xX b=bxXa. 


20. Assertion (A): For any symmetric matrix A, B’AB is a skew-symmetric 


matrix. 


Reason (R): A square matrix P is skew-symmetric if P’ = — P. 
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SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 


21. If M and m denote the local maximum and local minimum values of the 


function f(x) = x + Z (x + 0) respectively, find the value of (M — m). 
x 


22. “Evaluate: 


23. Show that f(x) = eX —e* + x — tan! x is strictly increasing in its domain. 


1 1 Tl 
24. (a) Find the value of tan! [ a + cot! (= + tan] sin (- | 
ne V3 2 


OR 


(b) Find the domain of the function f(x) = sin-!(x2 — 4). Also, find its 


range. 


25. (a) Check the differentiability of f(x) = |cos x| at x = 7 


OR 


2 
(b) Ify=Asin 2x+Bcos 2x and oe — ky = 0, find the value of k. 
dx 
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SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. 


27. 


28. 


29. 


30. 


ol. 


(a) Find the particular solution of the differential equation given by 


Qxy + y2 — 2x? ce = 0; y = 2, when x = 1. 


OR 
(b) Find the general solution of the differential equation : 


y dx = (x + 2y”) dy 
> > = = 
If vectors a , b and 2a + 3b are unit vectors, then find the angle 
> = 
between a and b. 


A pair of dice is thrown simultaneously. If X denotes the absolute 
difference of the numbers appearing on top of the dice, then find the 
probability distribution of X. 


Find : 


| x2 , sing! (x3/2) dx 


(a) If x80 y20 = (x + y)®9, prove that a 2 
dx x 
OR 


(b) Find ay. Jif 5% +57 =5*, 
dx 


(a) Evaluate : 


OR 
(b) Find: 
1 


es ee 
} x [(log x)* — 8 log x — 4] 
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SECTION D 


This section comprises long answer (LA) type questions of 5 marks each. 


32. Find the value of p for which the lines 


—> A A A 
r =Al +(2A41)j +(814+2)k and 


=. fh A . 
r =i —38uj + (put 7)k 


are perpendicular to each other and also intersect. Also, find the point of 
intersection of the given lines. 


33. (a) 


(b) 


5 0 4 13 83 
IfA-|2 3 2\andBt=1/1 4 3), find(AB)!. 
121 13 4 
Also, find |(AB)-!|. 


i ae ee | 
Given A=|2 3 2|, find A~!. Use it to solve the following system 
1 1 2 


of equations : 
x+y+z=1 
2x + 3y + 2zZ=2 
x+y+2z=4 


34. If A, denotes the area of region bounded by y? = 4x, x = 1 and x-axis 


in the first quadrant and A» denotes the area of region bounded by 
y* = 4x, x =4, find A, : Ao. 


35. = (a) 


(b) 


65/2/2-12 


is neither 


Show that a function f: R > R defined by f(x) = ee: 
+X 


one-one nor onto. Further, find set A so that the given function 
f: R > A becomes an onto function. 
OR 


A relation R is defined on N x N (where N is the set of natural 


numbers) as: 
(a,b) R(c,d) ce a-—c=b-d 


Show that R is an equivalence relation. 
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SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. The month of September is celebrated as the Rashtriya Poshan Maah 
across the country. Following a healthy and well-balanced diet is crucial 
in order to supply the body with the proper nutrients it needs. A balanced 
diet also keeps us mentally fit and promotes improved level of energy. 


(4 — 6 Portions Each) 
Fats & Sugar / = Fats — 5 g/portion 
< “_ ), Sugar — 5 g/portion 
Se 


pay (2 — 3 Portions Each) 
Pulses & Dairy a. Pulses — 30 g/portion 
—_ % » = a Dairy — 100 g/portion 


Fruits & = S: (4 — 5 Portions) 
Vegetables 4 ? = 100 g/portion 


Cereals & (10 — 15 Portions) 


Millets *- * 30 g/portion 
(Ss 2. ita ad 


“A 
4x+5y=28 x+2y=10 
Figure-1 Figure-2 


A dietician wishes to minimize the cost of a diet involving two types of 
foods, food X (x kg) and food Y (y kg) which are available at the rate of 
~ 16/kg and = 20/kg respectively. The feasible region satisfying the 


constraints is shown in Figure-2. 


On the basis of the above information, answer the following questions : 


(1) Identify and write all the constraints which determine the given 
feasible region in Figure-2. 2 


(ii) Ifthe objective is to minimize cost Z = 16x + 20y, find the values of 
x and y at which cost is minimum. Also, find minimum cost 
assuming that minimum cost is possible for the given unbounded 
region. Z 
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Case Study - 2 


37. Airplanes are by far the safest mode of transportation when the number 
of transported passengers are measured against personal injuries and 
fatality totals. 


Previous records state that the probability of an airplane crash is 
0-00001%. Further, there are 95% chances that there will be survivors 
after a plane crash. Assume that in case of no crash, all travellers 
survive. 


Let E, be the event that there is a plane crash and Eg be the event that 


there is no crash. Let A be the event that passengers survive after the 
journey. 


On the basis of the above information, answer the following questions : 


(i) Find the probability that the airplane will not crash. 1 

Gi) Find P(A | Ey) + P(A | Eg). 1 

Gi) (a) Find P(A). 2 
OR 

(iii) (b) Find P(Ko | A). Z 
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38. 


eI 
a4 
i=) 
i=) 
—_— 
= 
rc) 
a 
cm 


Case Study - 3 


Overspeeding increases fuel consumption and decreases fuel economy as 
a result of tyre rolling friction and air resistance. While vehicles reach 
optimal fuel economy at different speeds, fuel mileage usually decreases 


rapidly at speeds above 80 km/h. 


i MFD - Long term | P 
Average consumption iq SR 
a Be -% 80 0010 ¢, + 
afi Se +, 60 140 . 


On|) 80x 
TATT21= 19:47 wp 3729 


80 100 
Speed (km/h) 


The relation between fuel consumption F (//100 km) and speed V (km/h) 
v2 OV 


under some constraints is given as F = —— — — +14. 
500 4 


On the basis of the above information, answer the following questions : 


(1) Find F, when V = 40 km/h. 


(iii) (a) Find the speed V for which fuel consumption F is minimum. 


OR 


Gii) (b)  #£Find the quantity of fuel required to travel 600 km at the 
speed V at which a =— 0-01. 
dV 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(1) 


(ii) 


(ii) 


(tv) 


(v) 


(vu) 


(vii) 


(viii) 


(tx) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, D and E. 


In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 


In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 


In Section D, Questions no. 32 to 85 are long answer (LA) type questions 
carrying 5 marks each. 


In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


i 


If y = cos"! (eX), then oy is : 
dx 


1 1 
(A) ——— (B) —- 
e 2X44 e 7X44 
1 1 
(Cc) a—— (D) - 
ie | es | 
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2. The degree and order of differential equation yi + log (y’) = x° respectively 


are : 
(A) not defined, 5 (B) not defined, 2 
(C) 5, not defined (D) 2,2 
3. The unit vector perpendicular to both vectors : + k and ‘ — k is : 
(A) 2] ‘Bj 
A A A A 
(Cc) a (D) = 
4. Direction ratios of a vector parallel to line SS =—y= = : are : 
(A) 2,-1,6 (B) 2,1,6 
(C) 2,1,3 (D) 2,-1,3 


t 1 
5. If for the matrix A -| = | A + A’ = 231, then the value of 


—1 tanx 
x€ 0 4 1s: 
2 


A) 0 By = 
(A) (B) ; 
C tl Dp) = 
(C) 5 (D) F 
6. If a line makes an angle of 30° with the positive direction of x-axis, 120° 


with the positive direction of y-axis, then the angle which it makes with 


the positive direction of z-axis is : 
(A) 90° (B) 120° 
(C) 60° (D) O° 
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Ae If the sum of all the elements of a 3 x 3 scalar matrix is 9, then the 


product of all its elements is : 


8. Let f: R, > [- 5, ) be defined as f(x) = 9x” + 6x — 5, where R, is the set 


of all non-negative real numbers. Then, f is : 
(A) one-one 

(B) onto 

(C) bijective 


(D) neither one-one nor onto 


—a b C 
9 If —b c | = kabc, then the value of k is: 
a b -c 
(A) 0 (B) 1 
(C) 2 (D) 4 


Lx| +3, if x<-8 
10. The number of points of discontinuity of f(x) =; —2x, if —3<x<3 is: 
6x+2, if x23 


(A) 0 (B) 1 


(C) 2 (D) infinite 
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11. The function f(x) = x? — 3x2 + 12x -18 is: 
(A) strictly decreasing on R 
(B) _ strictly increasing on R 
(C) neither strictly increasing nor strictly decreasing on R 


(D) — strictly decreasing on (— -, 0) 


12. Anti-derivative of ,/1 + sin2x,x « 0 4 is: 


(A) cosx+sin x (B) —cosx+sinx 
(C) cosx—sinx (D) —cosx-—sinx 
13. The differential equation “ = F(x, y) will not be a homogeneous 
x 


differential equation, if F(x, y) is: 


(A) cos x-—sin =) (B) y 
x x 
2 2 
(cc) 7 (D) cos? & 
XY y 


> > 
14. For any two vectors a and b, which of the following statements is 
always true ? 


>> 
> | 


—-> 
(A) a.b a 

Ss > 
(C) a.b<la 


15. The coordinates of the foot of the perpendicular drawn from the point 


(0, 1, 2) on the x-axis are given by : 
(A) (1, 0, 0) (B) (2, 0, 0) 
(C) (5,0, 0) (D) (0,0, 0) 


65/2/3-12 Page 9 of 23 P.T.O. 


WaT aw 


16. 


17. 


18. 


The common region determined by all the constraints of a linear 


programming problem is called : 
(A) an unbounded region (B) an optimal region 


(C) abounded region (D) a feasible region 


Let E be an event of a sample space S of an experiment, then P(S| E) = 
(A) PSOE) (B) P(E) 
(C) 1 (D) 0 


If A = [aij] be a 3 x 3 matrix, where ajj = 1— 3j, then which of the following 


is false ? 
(A) aj41< 0) (B) ajg+aoy=- 6 
(C) a13 > a3] (D) a3] = 0 


Questions number 19 and 20 are Assertion and Reason based questions. Two 


statements are given, one labelled Assertion (A) and the other labelled Reason 
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below. 


19. 


20. 


(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 


correct explanation of the Assertion (A). 
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 


the correct explanation of the Assertion (A). 
(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 


Assertion (A): For any symmetric matrix A, B’AB is a skew-symmetric 


matrix. 


Reason (R): A square matrix P is skew-symmetric if P’ = — P. 


> > >. 
Assertion (A): (b .c ) a isascalar quantity. 


Reason (R): Dot product of two vectors is a scalar quantity. 
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SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 


21. Determine whether the function f(x) = x? — 6x + 3 is increasing or 


decreasing in [4, 6]. 


22. (a) Find the value of sin“ - 5 + cos! - e + cot] ‘tan =}. 


OR 
(b) Find the domain of f(x) = cos~! (1 — x2). Also, find its range. 


TU 


23. (a) If f(x) = | tan 2x | , then find the value of f’(x) at x = 3" 
OR 


(b) If y = cosec(cot—1x), then prove that 1/1 + x? a —~x=0. 
x 


24. If M and m denote the local maximum and local minimum values of the 


function f(x) = x + é (x + 0) respectively, find the value of (M — m). 
x 


25. #£=*Find: 
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SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. 


27. 


28. 


29. 


30. 


31. 


A pair of dice is thrown simultaneously. If X denotes the absolute 
difference of the numbers appearing on top of the dice, then find the 
probability distribution of X. 


Find: 


| x2 log (x2 — 1) dx 


(a) If y = (log x)”, prove that x*y” + xy’ = 2. 
OR 


(b) Ify =sin (tan-! e%), then find < at x = 0. 
x 


(a) Evaluate : 


OR 
(b) Find: 
1 


—______-___ dx 
} x [(log x)* — 3 log x — 4] 


(a) Find the particular solution of the differential equation given by 
Oxy + y* — 2x4 ey. = 0; y = 2, when x = 1. 
dx 
OR 
(b) Find the general solution of the differential equation : 
y dx = (x + 2y”) dy 


The position vectors of vertices of A ABC are A(2i — : + k ), 
B(i—-3)—5k) and C(3i— 43 —4k). Find all the angles of A ABC. 
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SECTION D 
This section comprises long answer (LA) type questions of 5 marks each. 


32. If A, denotes the area of region bounded by y? = 4x, x = 1 and x-axis 
in the first quadrant and Ag denotes the area of region bounded by 
y* = 4x, x = 4, find A, : Ag. 


33. (a) Show that a function f : R > R defined as f(x) = x* + x + 1 is 
neither one-one nor onto. Also, find all the values of x for which 
f(x) = 3. 


OR 


(b) A relation R is defined on N x N (where N is the set of natural 


numbers) as (a, b) R (c, d) © es =. Show that R is an equivalence 
c 


relation. 


34. The vertices of A ABC are A(1, 1, 0), B(1, 2, 1) and C(—2, 2, —1). Find the 
equations of the medians through A and B. Use the equations so 
obtained to find the coordinates of the centroid. 


35. (a) Solve the following system of equations, using matrices : 


2 


cece aD es 
y 


Bee 6 9 20 2 
xX y Z xX y Z 


where x, y, z#0 
OR 


1 cot x 


(b) A=) 


show that A’A~! = i a ee ra 


—cot x 1 sin 2x —cos2x 
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SECTION E 
This section comprises 3 case study based questions of 4 marks each. 
Case Study - 1 
36. Airplanes are by far the safest mode of transportation when the number 


of transported passengers are measured against personal injuries and 
fatality totals. 


Previous records state that the probability of an airplane crash is 
0-00001%. Further, there are 95% chances that there will be survivors 


after a plane crash. Assume that in case of no crash, all travellers 


Survive. 


Let EK; be the event that there is a plane crash and Eg be the event that 


there is no crash. Let A be the event that passengers survive after the 
journey. 


On the basis of the above information, answer the following questions : 


(i) Find the probability that the airplane will not crash. 1 

(i) Find P(A | Ey) + P(A | Eo). 1 

(ii) (a) Find P(A). 2 
OR 

Gi) (b) Find P(g | A). 2 
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Case Study - 2 


37. Overspeeding increases fuel consumption and decreases fuel economy as a 
result of tyre rolling friction and air resistance. While vehicles reach optimal 
fuel economy at different speeds, fuel mileage usually decreases rapidly at 
speeds above 80 km/h. 


i MFD - Long term | P 


Average consumption Re SR 
Be —% 80100120 ¢ 
i La + 60 140 


Owen) 80x 
TATT21e 19:47 wp 3729 


| 
a4 
i) 
i=) 
—_— 
= 
7) 
Pa | 
cm 


80 100 
Speed (km/h) 


The relation between fuel consumption F (//100 km) and speed V (km/h) 
2 
under some constraints is given as F = we + 14. 
500 4 


On the basis of the above information, answer the following questions : 


(i) Find F, when V = 40 km/h. 1 
dF 
i Find —. 1 
(11) in av 
(ii) (a) Find the speed V for which fuel consumption F is minimum. 2 
OR 


Gi) (b) #£Find the quantity of fuel required to travel 600 km at the 
dF 
d V at which — =—0-01. 2 
speed V at whic av 
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Case Study - 3 


38. The month of September is celebrated as the Rashtriya Poshan Maah 
across the country. Following a healthy and well-balanced diet is crucial 
in order to supply the body with the proper nutrients it needs. A balanced 


diet also keeps us mentally fit and promotes improved level of energy. 


(4 — 6 Portions Each) 
Fats & Sugar / = Fats — 5 g/portion 
= “a_ \, Sugar — 5 g/portion 
SS. 


< .,.... __\, (2-3 Portions Each) 
Pulses & Dairy /  &@ _ Pulses — 30 g/portion 
—s * ‘ ’ 3. Dairy - 100 g/portion 
Fruits & = S:. (4 — 5 Portions) 
Vegetables “we - aN 100 g/portion 
“ £ .. = § Paieeec=-- 
Cereals & ff ™. 


Millets aN ge 
(<3 Aamce y. a ee 


(10 — 15 Portions) 
30 g/portion 


“A 
4x+5y=28 x+2y=10 


Figure-1 Figure-2 


A dietician wishes to minimize the cost of a diet involving two types of 


foods, food X (x kg) and food Y (y kg) which are available at the rate of 
~ 16/kg and = 20/kg respectively. The feasible region satisfying the 


constraints is shown in Figure-2. 


On the basis of the above information, answer the following questions : 


(1) Identify and write all the constraints which determine the given 


feasible region in Figure-2. 2 


(ii) Ifthe objective is to minimize cost Z = 16x + 20y, find the values of 
x and y at which cost is minimum. Also, find minimum cost 
assuming that minimum cost is possible for the given unbounded 
region. 2 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(1) 


(ii) 


(iit) 


(tv) 


(v) 


(vi) 


(vii) 


(viii) 


(tx) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, D and E. 


In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 


In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 


In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 


In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


1. 


If A= la;] is an identity matrix, then which of the following is true ? 


(A) a:. = (B) a. = 1 V 1 J 
4 1, if 14#J YJ 


Let R, denote the set of all non-negative real numbers. Then the function 
f: R, — R, defined as f(x) = x7 4+1lis: 


(A) one-one but not onto (B) onto but not one-one 


(C) both one-one and onto (D) neither one-one nor onto 


65/3/1-13 Page 3 of 23 P.T.O. 


WJ aTaw 


b 
3. Let A = b 7 be a square matrix such that adj A = A. Then, 
c 


(a +b+c+d) is equal to: 


(A) 2a (B) 2b 
(C) 2c (D) 0 
A. A function f(x) = |1—x+ |x| | is: 


(A) discontinuous atx=lonly (B)_ discontinuous at x =0 only 


(C) discontinuous at x = 0, 1 (D) continuous everywhere 


5. If the sides of a square are decreasing at the rate of 1-5 cm/s, the rate of 
decrease of its perimeter is : 
(A) 1:5cm/s (B) 6cm/s 
(C) 38cm/s (D) 2°25 cm/s 


a 
6. | (eae Oar: 


—a 


(A) f(— x) = f(x) (B) f(— x) =— f(x) 
(C) f(a—x) = f(x) (D) f(a—x)=-— f(x) 
ce xlog x © + y =2logx is an example of a: 
x 


(A) variable separable differential equation. 
(B) homogeneous differential equation. 
(C) first order linear differential equation. 


(D) differential equation whose degree is not defined. 


8. ie 200 a end Se a en and es ee 
(A) collinear vectors which are not parallel 
(B) parallel vectors 
(C) perpendicular vectors 


(D) unit vectors 
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9. If a, B and y are the angles which a line makes with positive directions of 
x, y and z axes respectively, then which of the following is not true ? 
(A) cos*a+cos* B + cos? y= 1 
(B) sin?a+sin?f + sin? y=2 
(C) cos 2a+ cos 2B + cos2y=-1 
(D) cosa+cosB+cosy=1 


10. The restrictions imposed on decision variables involved in an objective 
function of a linear programming problem are called : 
(A) feasible solutions (B) constraints 


(C) optimal solutions (D) infeasible solutions 


11. Let E and F be two events such that P(E) = 0-1, P(F) = 0-3, P(E U F) = 0-4, 
then P(F | E) is: 
(A) 0:6 (B) 0-4 (C) 0:5 (D) 0 


12. IfAandB are two skew symmetric matrices, then (AB + BA) is: 


(A) askew symmetric matrix (B) asymmetric matrix 
(C) anull matrix (D) an identity matrix 
1 3 1 
138. If|k O 1] =+6, then the value of kis: 
0 0 1 


(A) 2 (B) -2 (C) +2 (D) +F2 


14. The derivative of 2% w.r.t. 3* is: 


xX xX 
(A) (3 log 2 (B) = log 3 
2) log3 3) log2 
2\" log 2 a 
(C) = = (D) (= = 
3) log3 2) log2 


> > 
15. If| a |=2and—3<k<2,then | ka |e: 
(A) [-6, 4] (B) — [0, 41 
(C) [4,6] (D) [0,6] 
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16. Ifa line makes an angle of ri with the positive directions of both x-axis 


and z-axis, then the angle which it makes with the positive direction of 
y-axis 1S: 


(A) 0 (B) 


Tl Tl 
— C — D 
A (C) 5 (D) 
17. Of the following, which group of constraints represents the feasible 
region given below ? 
y 


(A) x+2y<76,2x+y2104,x,y2=0 
(B) x+2y<76,2x+y<104,x,y2=0 
(C) x+2y>76,2x+y<104,x,y2=0 
(D) x+2y2>76,2x+y2104,x,y=0 


2 0 0 
18. IfA=|0 83. O|,thenA-lis: 
0 0 5 
s 0 O : 0 O 
2 2 
(4) lo + 0 (iB) 30/0 2+ 0o 
3 3 
0 O : 0 O i 
5 5 
1 
: 2 0 0 F 2 : 
(C) <= 0. -B. 0 (D) —!10 = 0 
30 30 3 
0 0 5 1 
0 0 = 
5 
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Questions number 19 and 20 are Assertion and Reason based questions. Two 
statements are given, one labelled Assertion (A) and the other labelled Reason 
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below. 


(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 


correct explanation of the Assertion (A). 


(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 


the correct explanation of the Assertion (A). 
(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 


19. Assertion (A): Every scalar matrix is a diagonal matrix. 


Reason (R): Ina diagonal matrix, all the diagonal elements are 0. 
° e e —> = e e e > > 
20. Assertion (A): Projection of a on b is same as projection of b ona. 
> > 
Reason (R): Angle between a and b is same as angle between 


> > 
b and a numerically. 
SECTION B 
This section comprises very short answer (VSA) type questions of 2 marks each. 


21. #£=-Evaluate: 


sec? ‘tan 5) + cosec2 cot? 5) 


22. (a) Ifx=e*Y, prove that dy 7 log — 
dx  (logx) 


OR 


x741, 0<x<1 
3o—-x, Il<x<2 


(b) Check the differentiability of f(x) = atx=1. 
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23. (a) Evaluate : 


n/2 
| sin 2x cos 3x dx 
0 
OR 
(b) Given = F(x) = — and F(1) = 0, find F(x). 


2x —X 


24. Find the position vector of point C which divides the line segment joining 
A A 


A A A A 
points A and B having position vectors i+ 2j —k and—-i+j+k 


> > 
respectively in the ratio 4: 1 externally. Further, find | AB| : | BC |. 


> > 
25. Let a and b be two non-zero vectors. 
> » > > 
Prove that |a x b|<|a || b |. 
° ° ° e ° > a => =? 
State the condition under which equality holds,i.e.,|a x b |= |a || b |. 
SECTION C 

This section comprises short answer (SA) type questions of 3 marks each. 


26. (a) Ifxcos(p+y)+cospsin(p+y) =0, prove that 


d . 
COS p = = — cos” (p + y), where p is a constant. 
x 


OR 


(b) Find the value of a and b so that function f defined as: 


ae, +a, if x<2 
= Z| 

f(x) = .a+b, if x=2 
tata +b, if x>2 
|x—2| 


is a continuous function. 
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28. 


29. 


30. 


31. 
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is strictly 


(a) Find the intervals in which the function f(x) = log x 
x 


increasing or strictly decreasing. 
OR 


(b) Find the absolute maximum and absolute minimum values of the 


function f given by f(x) = : + z , on the interval [1, 2]. 
x 
Find : 
2 
| : X ie as 
(x7 +2)(x* +4) 


(a) Find : 


2+sin2x , a. 


1+cos 2x 


OR 


(b) Evaluate: 
t/4 


1 
| —___— dx 
sin x + cosx 
0 


Solve the following linear programming problem graphically : 


Maximise z = 4x + 3y, 
subject to the constraints 
x+y < 800 
2x + y < 1000 
x < 400 
x, y20. 


The chances of P, Q and R getting selected as CEO of a company are in 
the ratio 4: 1 : 2 respectively. The probabilities for the company to 
increase its profits from the previous year under the new CEO, P, Q or R 
are 0:3, 0°8 and 0-5 respectively. If the company increased the profits 
from the previous year, find the probability that it is due to the 
appointment of R as CEO. 


SECTION D 


This section comprises long answer (LA) type questions of 5 marks each. 


32. A relation R on set A = {- 4, — 3, — 2, -—1, 0, 1, 2, 3, 4} be defined as 
R = {(x, y) : xX + y is an integer divisible by 2}. Show that R is an 
equivalence relation. Also, write the equivalence class [2]. 


33. (a) It is given that function f(x) = x* — 62x* + ax + 9 attains local 
maximum value at x = 1. Find the value of ‘a’, hence obtain all 
other points where the given function f(x) attains local maximum 
or local minimum values. 


OR 


(b) The perimeter of a rectangular metallic sheet is 300 cm. It is rolled 
along one of its sides to form a cylinder. Find the dimensions of the 
rectangular sheet so that volume of cylinder so formed is 
maximum. 


34. Using integration, find the area of the region enclosed between the circle 
x? + y2 = 16 and the lines x = — 2 and x =2. 


35. (a) Find the equation of the line passing through the point of 


intersection of the lines ~ = Vas = Z—2 and x—1 ee Z—7 
1 2 3 0 _3 2 


and perpendicular to these given lines. 


OR 


(b) Two vertices of the parallelogram ABCD are given as A(—1, 2, 1) 


and B(1, —2, 5). If the equation of the line passing through C and D 
is << - 2 =e 5 : , then find the distance between sides AB 


and CD. Hence, find the area of parallelogram ABCD. 
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SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. Self-study helps students to build confidence in learning. It boosts the 
self-esteem of the learners. Recent surveys suggested that close to 50% 
learners were self-taught using internet resources and_ upskilled 
themselves. 


SELF-STUDY 


SS 


A student may spend 1 hour to 6 hours in a day in upskilling self. The 
probability distribution of the number of hours spent by a student is 
given below : 


kx’, forx=1,2,3 
P(X = x) = ,2kx, forx=4,5,6 


0, otherwise 
where x denotes the number of hours. 


Based on the above information, answer the following questions : 


(i) Express the probability distribution given above in the form of a 


probability distribution table. 1 

Gi) Find the value of k. 1 

Gi) = (a) Find the mean number of hours spent by the student. 2 
OR 

Gi) (bo) Find P(1<X <6). Z 
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Case Study - 2 


37. A bacteria sample of certain number of bacteria is observed to grow 
exponentially in a given amount of time. Using exponential growth 


model, the rate of growth of this sample of bacteria is calculated. 


Stationary 


No. of bacterial cells (log) 


The differential equation representing the growth of bacteria is given as : 


= = kP, where P is the population of bacteria at any time ‘t’. 


dt 


Based on the above information, answer the following questions : 


(i) Obtain the general solution of the given differential equation and 


express it as an exponential function of ‘t’. 2 


Gi) If population of bacteria is 1000 at t = 0, and 2000 at t = 1, find the 
value of k. 2 
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Case Study - 3 


38. A scholarship is a sum of money provided to a student to help him or her 
pay for education. Some students are granted scholarships based on their 
academic achievements, while others are rewarded based on their 


financial needs. 


Every year a school offers scholarships to girl children and meritorious 
achievers based on certain criteria. In the session 2022 — 23, the school 
offered monthly scholarship of © 3,000 each to some girl students and 
~ 4,000 each to meritorious achievers in academics as well as sports. 


In all, 50 students were given the scholarships and monthly expenditure 
incurred by the school on scholarships was ¥ 1,80,000. 


Based on the above information, answer the following questions : 


(i) Express the given information algebraically using matrices. 


(ii) Check whether the system of matrix equations so obtained is 
consistent or not. 


Gi) = (a) Find the number of scholarships of each kind given by the 
school, using matrices. 


OR 


Gii) (bo) | Had the amount of scholarship given to each girl child and 
meritorious student been interchanged, what would be the 
monthly expenditure incurred by the school ? 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(i) 
(ii) 
(tit) 
(tv) 
(v) 
(vu) 
(vil) 


(viii) 


(tx) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, D and E. 
In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 


questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 

In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 

In Section D, Questions no. 82 to 35 are long answer (LA) type questions 
carrying 5 marks each. 

In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 

There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 
This section comprises multiple choice questions (MCQs) of 1 mark each. 
1 3 1 
If}k O 1) =+6, then the value of kis: 
0 O 1 
(A) 2 (B) -2 (C) +2 (D) #2 
The derivative of 5* w.r.t. e* is: 
5\" 1 | 
(A) (2 — (B) (= — 
e) logd 5) logd 
5)" e)" 
(C) =) log 5 (D) (2) log 5 
e D 
> > 
If| a | =2and-—3<k<2, then | ka | e: 
(C) (4, 6] (D) (0, 6] 
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4. If a line makes an angle of ri with the positive directions of both x-axis 
and z-axis, then the angle which it makes with the positive direction of 
y-axis 1S: 

Tt Tt 
(A) 0 (B) ri (C) 3 (D) 
5. Of the following, which group of constraints represents the feasible 


region given below ? 
y 


(A) x+2y<76,2x+y2104,x,y2=0 
(B) x+2y<76,2x+y<104,x,y2=0 
(C) x+2y>76,2x+y<104,x,y2=0 
(D) x+2y2>76,2x+y2104,x,y=0 


2 0 0 
6. IfA=|0 3. O|,thenA-lis: 
0 0 5 
s 0 O : 0 O 
2 2 
(4) lo + 0 (iB) 30/0 2+ 0o 
3 3 
0 O : 0 O = 
5 5 
1 
; 2 0 0 ‘ 2 : 
(C) —!0 8 QO (D) —!/0 = QO 
30 30 3 
0 0 5 1 
0 0 = 
5 
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10. 


i a 


12. 


For any square matrix A, (A — A’) is always 
(A) an identity matrix 

(B) anull matrix 

(C) askew symmetric matrix 

(D) asymmetric matrix 


A function f : R > A defined as f(x) = x? + 1 is onto, if Ais: 
(A) = (— 29, 09) (B) (1, -%) 
(C) — [1, -) (D) = [-1, ~) 


b 
Let A = 7 : be a square matrix such that adj A = A. Then, 
c 


(a +b+c+d) is equal to: 
(A) 2a (B) 2b 
(C) 2c (D) 0 


A function f(x) = |1—x+ |x| | is: 
(A) discontinuous at x = 1 only (B) discontinuous at x = 0 only 


(C) discontinuous at x = 0, 1 (D) continuous everywhere 


The point of inflexion of a function f(x) is the point where 
(A) f(x) = 0 and f(x) changes its sign from positive to negative from 
left to right of that point. 
(B) f(x) = 0 and f(x) changes its sign from negative to positive from 
left to right of that point. 
(C)  f'(x) = 0 and f'(x) does not change its sign from left to right of that 
point. 
(D) f(x) #0. 
2a 
If g(x) is a continuous function satisfying g(— x) = — g(x), then | o(x) dx 
0 


is equal to: 
(A) 0 (B) 2 | o(x) dx 
0 
a 0 
(C) | eas (D) ( sede 
—a —2a 
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13. 


14. 


15. 


16. 


Li. 


18. 


x log x = + y =2 log x is an example of a: 
x 


(A) variable separable differential equation. 
(B) homogeneous differential equation. 
(C) first order linear differential equation. 


(D) differential equation whose degree is not defined. 


Ifa =2i ag Pacer eee ev ark isa Gal | aes 
(A) collinear vectors which are not parallel 

(B) parallel vectors 

(C) perpendicular vectors 


(D) unit vectors 


If a, B and y are the angles which a line makes with positive directions of 
x, y and z axes respectively, then which of the following is nof true ? 

(A) cos? a+ cos? B + cos? y= 1 

(B) sin?a+sin?f + sin? y=2 

(C) cos 2a+ cos 2B + cos2y=-1 


(D) cosa+cosBh+cosy=1 


The restrictions imposed on decision variables involved in an objective 
function of a linear programming problem are called : 
(A) feasible solutions (B) constraints 


(C) optimal solutions (D) infeasible solutions 


Let E and F be two events such that P(E) = 0-1, P(F) = 0-3, P(E U F) = 0-4, 
then P(F | E) is: 


(A) 0-6 (B) 0-4 (C) 0-5 (D) 0 
If A= la;] is an identity matrix, then which of the following is true ? 
(A) a= {t - ~ (B) a; =1,V4) 
J 1, if iFj 4 
(C) aj=0, Vij (D) a; = {t aie 
1, if i=j 
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Questions number 19 and 20 are Assertion and Reason based questions. Two 


statements are given, one labelled Assertion (A) and the other labelled Reason 
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below. 


(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of the Assertion (A). 

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 
the correct explanation of the Assertion (A). 

(C) Assertion (A) is true, but Reason (R) is false. 

(D) Assertion (A) is false, but Reason (R) is true. 

> > > 
19. Assertion (A): Projection of a on b issame as projection of b ona. 
> > 
Reason (R): Angle between a and b is same as angle between 
—-> 


2 ° 
b and a numerically. 


20. Assertion (A): Every scalar matrix is a diagonal matrix. 


Reason (R): Ina diagonal matrix, all the diagonal elements are 0. 


SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 


21. (a) 


(b) 


65/3/2-13 


Evaluate : 
n/2 
| sin 2x cos 3x dx 
0 
OR 
d 1 
Given ax F(x) = i and F(1) = 0, find F(x). 
x 


2x —xX 
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22. 


23. 


24. 


25. 


Find the position vector of point C which vere ane aoe segment joining 
AN 
points A and B having position vectors 4 25 _k ae ea j + k 


respectively in the ratio 4: 1 externally. Further, find | AB |: | BC |. 


> > > > > > OY 
If a , b and c are three unit vectors such that a + b —c = O, find 
> > 
the angle between vectors a andc. 


Find the value of sin feos 8} + tan” ise"! 3} 


dy _ logx-1 


(a) Ifx=e*/Y, prove that 
dx  (logx)? 


OR 


2 
(b) Check the differentiability of f(x) = , atx =1. 


SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. 


27. 
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Find : 


a ee 
(log x) — Slogx +4 


(a) Find : 


2+s1n 2x - 


1+cos 2x 


OR 


(b) Evaluate: 
1/4 


1 
_—_ 
Sin xX + COSX 

0 


WaT aw 


28. Solve the following linear programming problem graphically : 
Minimize z = 600x + 400y, 
subject to the constraints 
x+y28 
x+2y<16 
4x+y<29 
x, y20. 


29. The chances of P, Q and R getting selected as CEO of a company are in 
the ratio 4: 1: 2 respectively. The probabilities for the company to 
increase its profits from the previous year under the new CEO, P, Q or R 
are 0:3, 0°8 and 0-5 respectively. If the company increased the profits 
from the previous year, find the probability that it is due to the 
appointment of R as CEO. 


30. (a) Ifxcos(p+y)+cospsin(p+y) =0, prove that 


d 
COS p = = — cos” (p + y), where p is a constant. 
x 


OR 


(b) Find the value of a and b so that function f defined as: 


=e +a, if x<2 
|x—2| 

f(x) =4a+t+b, iW x= 2 
zs +b, if x>2 
|x—2| 


is a continuous function. 


Se ta, nd Ce teenie ta which, the Pace ee Ge ee 
x 
increasing or strictly decreasing. 


OR 


(b) Find the absolute maximum and absolute minimum values of the 


function f given by f(x) = - + Z , on the interval [1, 2]. 
x 
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SECTION D 


This section comprises long answer (LA) type questions of 5 marks each. 


32. (a) It is given that function f(x) = x* — 62x? + ax + 9 attains local 
maximum value at x = 1. Find the value of ‘a’, hence obtain all 
other points where the given function f(x) attains local maximum 


or local minimum values. 


OR 


(b) The perimeter of a rectangular metallic sheet is 300 cm. It is rolled 
along one of its sides to form a cylinder. Find the dimensions of the 
rectangular sheet so that volume of cylinder so formed is 


maximum. 


33. Find the area of the region bounded by the lines x — 2y = 4, x = —-1, x =6 


and x-axis, using integration. 


34. (a) Find the equation of the line passing through the point of 


intersection of the lines ~ = y-1_z-2 ands ty _z-7 
1 2 3 0 = 3 2 


and perpendicular to these given lines. 


OR 


(b) Two vertices of the parallelogram ABCD are given as A(-1, 2, 1) 

and B(1, —2, 5). If the equation of the line passing through C and D 

x-4 yt+7 2-8 
a) 


and CD. Hence, find the area of parallelogram ABCD. 


is , then find the distance between sides AB 


35. A relation R on set A = {x :— 10 < x < 10, x e€ Z} is defined as 
R = {(x, y) : (x — y) is divisible by 5}. Show that R is an equivalence 
relation. Also, write the equivalence class [5]. 
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SECTION E 


This section comprises 3 case study based questions of 4 marks each. 
Case Study - 1 
36. A bacteria sample of certain number of bacteria is observed to grow 


exponentially in a given amount of time. Using exponential growth 


model, the rate of growth of this sample of bacteria is calculated. 


Stationary 


No. of bacterial cells (log) 


The differential equation representing the growth of bacteria is given as: 


oe = kP, where P is the population of bacteria at any time ‘t’. 


dt 


Based on the above information, answer the following questions : 


(i) Obtain the general solution of the given differential equation and 


express it as an exponential function of ‘t’. 2 


Gi) If population of bacteria is 1000 at t = 0, and 2000 at t = 1, find the 


value of k. 2 
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Case Study - 2 


37. A scholarship is a sum of money provided to a student to help him or her 
pay for education. Some students are granted scholarships based on their 
academic achievements, while others are rewarded based on their 


financial needs. 


Every year a school offers scholarships to girl children and meritorious 
achievers based on certain criteria. In the session 2022 — 23, the school 
offered monthly scholarship of © 3,000 each to some girl students and 
¥ 4,000 each to meritorious achievers in academics as well as sports. 


In all, 50 students were given the scholarships and monthly expenditure 
incurred by the school on scholarships was ¥ 1,80,000. 


Based on the above information, answer the following questions : 


(i) Express the given information algebraically using matrices. 1 


(ii) Check whether the system of matrix equations so obtained is 
consistent or not. 1 


Gi) = (a) Find the number of scholarships of each kind given by the 
school, using matrices. Z 


OR 


Gil) (bob) | Had the amount of scholarship given to each girl child and 
meritorious student been interchanged, what would be the 
monthly expenditure incurred by the school ? Z 
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Case Study - 3 


Self-study helps students to build confidence in learning. It boosts the 
self-esteem of the learners. Recent surveys suggested that close to 50% 
learners were self-taught using internet resources and _ upskilled 
themselves. 


SELF-STUDY 


SS 


A student may spend 1 hour to 6 hours in a day in upskilling self. The 
probability distribution of the number of hours spent by a student is 
given below : 


kx”, for x=1,2,3 
P(X = x) = (2kx, forx=4,5,6 
0, otherwise 


where x denotes the number of hours. 


Based on the above information, answer the following questions : 

(i) Express the probability distribution given above in the form of a 
probability distribution table. 

(ii) Find the value of k. 


Gi) = (a) Find the mean number of hours spent by the student. 
OR 


Gu) (b) Find P(1<X <6). 


2024 Annual 
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General Instructions : 


Read the following instructions very carefully and strictly follow them : 


(i) 
(ii) 
(tit) 
(tv) 
(v) 
(vu) 
(vil) 


(viii) 


(tx) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, D and E. 
In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 


questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 


In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 


In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 


In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


8 2 4 
The value of}/12 3 5B/is: 

1466 4 8 
(A) 0 (B) 2 
(C) 7 (D) -2 
If y = sin! x, then dy is : 

dx? 

(A)  secy (B) secytany 
(C) sec? y tan y (D) tan*ysecy 


> > 
If| a | =2and—3<k<2,then | ka | e: 
(A) [-6, 4] (B)  [0, 4] 
(C) [4,6] (D) [0,6] 
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4. If a line makes an angle of ri with the positive directions of both x-axis 
and z-axis, then the angle which it makes with the positive direction of 
y-axis 1S: 

Tt Tt 
(A) 0 (B) ri (C) 3 (D) 
5. Of the following, which group of constraints represents the feasible 


region given below ? 
y 


(A) x+2y<76,2x+y2104,x,y2=0 
(B) x+2y<76,2x+y<104,x,y2=0 
(C) x+2y2>76,2x+y<104,x,y2=0 
(D) x+2y2>76,2x+y2104,x,y=0 


2 0 0 
6. IfA=|0 3. O|,thenA-lis: 
0 0 5 
s 0 O is 0 O 
) 2 
(4) lo + 0 (By) 30/0 2+ 0o 
3 3 
0 O : 0 O 7 
5 5 
1 9 
: 2 0 0 F 2 : 
(C) <= 0. 8. © (D) —!10 = 0 
30 30 3 
0 0 5 1 
0 0 = 
5 
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7. If A = la;,] is an identity matrix, then which of the following is true ? 
0, if i=j oes 
~ it if ij SP. By ag 
C _ D _ 40, if i4j 
( ) aj, = 0, V1, J ( ) ai; = 1, if i=j 


8. Let Z denote the set of integers, then function f : Z — Z defined as 
f(x) =x? —1lis: 
(A) both one-one and onto 
(B) one-one but not onto 
(C) onto but not one-one 


(D) neither one-one nor onto 


b 
9. Let A = bi : be a square matrix such that adj A = A. Then, 
c 


(a +b+c+d) is equal to: 
(A) 2a (B) 2b 
(C) 2c (D) 0 


10. A function f(x) = |1—x+ |x| | is: 
(A) discontinuous at x = 1 only (B) discontinuous at x = 0 only 


(C) discontinuous at x = 0, 1 (D) continuous everywhere 


11. The rate of change of surface area of a sphere with respect to its radius 
‘ry’, when r= 4 cm, is: 
(A) 642 cm?/cm (B) 48x cm?/cm 
(C) 32nxcm2/em (D) 16xcm?/em 


12. | dee Oar 
(A) f(x) = f(x) (B) fx) =— f(x) 
(Cy Rane) i). Rees 
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13. 


14. 


15. 


16. 


17. 


18. 


x log x = + y =2 log x is an example of a: 
x 


(A) variable separable differential equation. 
(B) homogeneous differential equation. 
(C) first order linear differential equation. 


(D) differential equation whose degree is not defined. 


Ifa =21 25 eth ei ae oe ae 
(A) collinear vectors which are not parallel 

(B) parallel vectors 

(C) perpendicular vectors 


(D) unit vectors 


If a, B and y are the angles which a line makes with positive directions of 
x, y and z axes respectively, then which of the following is nof true ? 

(A) cos? a+ cos? B + cos? y = 1 

(B) sin? a+sin? B + sin? y =2 

(C) cos 2a+ cos 2B + cos2y=-1 


(D) cosa+cosBh+cosy=1 


The restrictions imposed on decision variables involved in an objective 


function of a linear programming problem are called : 
(A) feasible solutions (B) constraints 


(C) optimal solutions (D) infeasible solutions 


Let E and F be two events such that P(E) = 0-1, P(E) = 0:3, P(E U F) = 0-4, 
then P(F | E) is: 
(A) 0-6 (B) 0-4 (C) 0-5 (D) 0 


If A and B are two skew symmetric matrices, then (AB + BA) is : 
(A) askew symmetric matrix (B) asymmetric matrix 


(C) anull matrix (D) an identity matrix 
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Questions number 19 and 20 are Assertion and Reason based questions. Two 
statements are given, one labelled Assertion (A) and the other labelled Reason 
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below. 


(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the 


correct explanation of the Assertion (A). 


(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 


the correct explanation of the Assertion (A). 
(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 
> > > 
19. Assertion (A) : For any non-zero unit vector a, a .(—a 
—> ae T 
Reason (R): Angle between a and (—a ) is = 


20. Assertion (A) : Every scalar matrix is a diagonal matrix. 


Reason (R): Ina diagonal matrix, all the diagonal elements are 0. 


SECTION B 
This section comprises very short answer (VSA) type questions of 2 marks each. 


> > > 
21. a,b and c are three mutually perpendicular unit vectors. If 6 is the 


> > > > 
angle between a and (2a +3b +6c ), find the value of cos 0. 
22. Evaluate: 


cot” ‘ cosec™! 3}+ sin 2 {eos} 


dy _ logx-1 


23. (a) Ifx=e*%Y, prove that 
dx  (logx)* 


OR 
Si ie 


—x, l<x< 


(b) Check the differentiability of f(x) = : atx =1. 
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24. (a) Evaluate : 


n/2 
| sin 2x cos 3x dx 
0 
OR 
d 1 
(b) Given ce E)= Fr and F(1) = 0, find F(x). 
x 


2X =X 


25. Find the position vector of point C which divides the line segment joining 
A A A A A A 
points A and B having position vectors i + 23 —k and—-i+j+k 


+ > 
respectively in the ratio 4: 1 externally. Further, find | AB | : | BC |. 


SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. Solve the following linear programming problem graphically : 
Maximize z=x+y 
subject to constraints 
2x + dy < 100 
8x + Sy < 200 
x20,y20. 


27. The chances of P, Q and R getting selected as CEO of a company are in 
the ratio 4: 1: 2 respectively. The probabilities for the company to 
increase its profits from the previous year under the new CEO, P, Q or R 
are 0-3, 0°8 and 0-5 respectively. If the company increased the profits 
from the previous year, find the probability that it is due to the 
appointment of R as CEO. 
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28. (a) 
(b) 
29. (a) 
(b) 
30. Find: 
31. (a) 
(b) 
65/3/3-13 


If x cos (p + y) + cos p sin (p + y) = 0, prove that 


d 
COS p “Y= — cos? (p + y), where p is a constant. 


OR 
Find the value of a and b so that function f defined as: 
Seti +a, if x<2 
|x—2| 
f(x) =,a+b, if x=2 
Sire +b, if x>2 
|x—2| 


is a continuous function. 


Find the intervals in which the function f(x) = 


increasing or strictly decreasing. 


OR 


log x 
x 


is strictly 


Find the absolute maximum and absolute minimum values of the 


function f given by f(x) = ; + as , on the interval [1, 2]. 
x 


Vx 


| ees ees 
(x+1)(x-1) 


Find : 
2+s1n 2x ai 
1+cos 2x 


OR 


Evaluate : 
t/4 


1 
— 
Sin X + COSX 

) 
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SECTION D 


This section comprises long answer (LA) type questions of 5 marks each. 


32. (a) Find the equation of the line passing through the point of 


intersection of the lines ~ = y-1l_2-2 and x-1l_y _z-7 
1 2 3 0 —3 2 


and perpendicular to these given lines. 


OR 


(b) Two vertices of the parallelogram ABCD are given as A(-1, 2, 1) 


and B(1, —2, 5). If the equation of the line passing through C and D 
is — ae va ae 5 2 , then find the distance between sides AB 


and CD. Hence, find the area of parallelogram ABCD. 


33. Let A = R — {3} and B = R — {a}. Find the value of ‘a’ such that the 
function f: A > B defined by f(x) = ~— 


; is onto. Also, check whether the 


given function is one-one or not. 


34. (a) It is given that function f(x) = x* — 62x? + ax + 9 attains local 
maximum value at x = 1. Find the value of ‘a’, hence obtain all 
other points where the given function f(x) attains local maximum 
or local minimum values. 


OR 


(b) The perimeter of a rectangular metallic sheet is 300 cm. It is rolled 
along one of its sides to form a cylinder. Find the dimensions of the 
rectangular sheet so that volume of cylinder so formed is 


maximum. 


35. Using integration, find the area of the region enclosed between the curve 


y= 4—x* and the lines x = —1, x = 1 and the x-axis. 
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SECTION E 
This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. A scholarship is a sum of money provided to a student to help him or her 
pay for education. Some students are granted scholarships based on their 
academic achievements, while others are rewarded based on their 


financial needs. 


a Vo? 
Every year a school offers scholarships to girl children and meritorious 
achievers based on certain criteria. In the session 2022 — 23, the school 
offered monthly scholarship of ~ 3,000 each to some girl students and 
¥ 4,000 each to meritorious achievers in academics as well as sports. 


In all, 50 students were given the scholarships and monthly expenditure 
incurred by the school on scholarships was ¥ 1,80,000. 


Based on the above information, answer the following questions : 


(i) Express the given information algebraically using matrices. 1 


(ii) Check whether the system of matrix equations so obtained is 
consistent or not. 1 


Gi) (a) Find the number of scholarships of each kind given by the 
school, using matrices. Z 


OR 
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WaT aw 


of”. 


Gii) (bob) | Had the amount of scholarship given to each girl child and 
meritorious student been interchanged, what would be the 
monthly expenditure incurred by the school ? Z 


Case Study - 2 


Self-study helps students to build confidence in learning. It boosts the 
self-esteem of the learners. Recent surveys suggested that close to 50% 
learners were self-taught using internet resources and_ upskilled 
themselves. 


SELF-STUDY 


> 


A student may spend 1 hour to 6 hours in a day in upskilling self. The 
probability distribution of the number of hours spent by a student is 
given below : 


kx?, forx=1,2,3 
P(X = x) = ,2kx, forx=4,5,6 
0, otherwise 


where x denotes the number of hours. 


Based on the above information, answer the following questions : 


(i) Express the probability distribution given above in the form of a 
probability distribution table. 1 
(Gi) Find the value of k. 
(ii) (a) Find the mean number of hours spent by the student. Z 
OR 
(ii) = (b) Find P(1 < X < 6). 2 
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Case Study - 3 


38. A bacteria sample of certain number of bacteria is observed to grow 
exponentially in a given amount of time. Using exponential growth 
model, the rate of growth of this sample of bacteria is calculated. 


Stationary 


No. of bacterial cells (log) 


The differential equation representing the growth of bacteria is given as : 


P , , , 
a = kP, where P is the population of bacteria at any time ‘t’. 


dt 


Based on the above information, answer the following questions : 


(i) Obtain the general solution of the given differential equation and 


express it as an exponential function of ‘t’. 2 


Gi) If population of bacteria is 1000 at t = 0, and 2000 at t = 1, find the 


value of k. 2 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 
(i) This Question Paper contains 38 questions. All questions are compulsory. 
(it) Question Paper is divided into five Sections — Section A, B, C, Dand E. 


(iit) In Section A — Questions no. 1 to 18 are Multiple Choice Questions 
(MCQs) and Questions no. 19 & 20 are Assertion-Reason based questions 


of 1 mark each. 


(iv) In Section B—- Questions no. 21 to 25 are Very Short Answer (VSA) type 


questions, carrying 2 marks each. 


(v) In Section C — Questions no. 26 to 31 are Short Answer (SA) type 


questions, carrying 3 marks each. 


(vi) In Section D — Questions no. 32 to 35 are Long Answer (LA) type 


questions, carrying 5 marks each. 


(vil) In Section E — Questions no. 36 to 38 are case study based questions, 


carrying 4 marks each. 


(vii) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 3 questions in Section C, 3 questions in 


Section D and 2 questions in Section E. 


(ix) Use of calculators is not allowed. 


SECTION -A 


This section consists of 20 multiple choice questions of 1 mark each. 20 x 1 = 20 


a c O 
1. If|b d O| is ascalar matrix, then the value of a+ 2b+ 3c+ 4dis: 
0 0 5 
(A) 0 (B) 5 
(C) 10 (D) 25 
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2 1 
Given that A! = =| : 7 matrix Ais: 


2 -1 2 -1 
(A) 15 (B) h 
1/2 -1 1|/2 -1 
= a 7 oe rae ? 
2, x 
A=] , |: then the value ofA +A? A+. i 
—] -l 3 1 
(A) B i (B) Bet 2 
0 0 1 0 
(C) be 7 (D) : : 
—-2 0 O 
IfA=| 1 2. 8 |, then the value of | A (adj. A) | is: 
oD 1 —-l 
(A) 1001 (B) 101 
(C) 10 (D) 1000 
, 4 0 
Given that [1 x| i ; = 0, the value of xis: 
(A) -4 (B) -2 
(C) 2 (D) 4 


Derivative of e2* with respect to e”, is: 
(A) e* (B) 2e* 
(C) 2e2% (D) 2e%* 
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7. For what value of k, the function given below is continuous at x =0? 


V4+x-2 
t= | , £40 


Xx 


Ke ge: =O 
1 
(A) 0 (B) vi 
(C) 1 (D) 4 
. dx 
8. The value of is: 
0 9 — x? 
8 T 
(A) ez (B) 7 
TT a 
(C) es (D) a. 


9. The general solution of the differential equation x dy + y dx=Ois: 
(A) xy=c (B) xty=c 
(C) x*+y2=c2 (D) logy=logx+t+e 


10. The integrating factor of the differential equation (x + 2y?) — =y(y>0) 
x 
1s: 


(A) = (B) x 
x 


(C) y (iy = 
y 


— > —> —> > - 
11. Ifa and b are two vectors such that | a |=1,| b |=2and a -b =e a 


> >. 
then the angle between 2a and—b is: 


T T 

(A) 5 (B) . 
OT 11x 

(C) i (D) 7 
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= A A A => A A A =s A A A 
12. The vectors a = 21 —j +k, b =1 —8j —5k and c =-81 +4j + 4k 


represents the sides of 


(A) an equilateral triangle 
(B) an obtuse-angled triangle 
(C) an isosceles triangle 


(D) aright-angled triangle 


> > 
13. Let a be any vector such that | a | =a. The value of 
— A — A —> A 
laxil’tlaxjl°t+laxkl’is: 
(A) a2 (B) 2a? 


(C) 3a? (D) 0 


14. The vector equation of a line passing through the point (1, —1, 0) and 


parallel to Y-axis is: 


= A A A A = A A A 
(A) r=i-j +aA(i —-j) (B) r=i-jtaAj 
> A A A > A 
(C) r=i—j tak (D) r =A] 
15. The lines ie ee and ae are perpendicular to 
2 3 1 2p —1 7 
each other for p equal to: 
1 1 
A) -= B) = 
(A) ; (B) z 
(C) 2 (D) 3 
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16. The maximum value of Z = 4x + y for a L.P.P. whose feasible region is 
given below is: 


O| 10 20 30 40 50 
(A) 50 (B) 110 
(C) 120 (D) 170 


17. The probability distribution of a random variable X is: 


where k is some unknown constant. 


The probability that the random variable X takes the value 2 1s : 


1 2 

(A) . (B) e 
4 

(C) a (D) 1 


18. The function f(x) = kx — sin x 1s strictly increasing for 
(A) k>1 (B) k<1 
(C) k>-1 (D) k<-l 
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ASSERTION-REASON BASED QUESTIONS 
Questions No. 19 & 20, are Assertion (A) and Reason (R) based questions 
carrying 1 mark each. Two statements are given, one labelled Assertion (A) 
and the other labelled Reason (R). 


Select the correct answer from the codes (A), (B), (C) and (D) as given 

below : 

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the 
correct explanation of Assertion (A). 

(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the 
correct explanation of the Assertion (A). 


(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 


19. Assertion (A) : The relation R = {(x, y) : («+ y) 1s a prime number and x, y € N} 


is not a reflexive relation. 


Reason (R) : The number ‘2n’ is composite for all natural numbers n. 


20. Assertion (A) : The corner points of the bounded feasible region of a 
L.P.P. are shown below. The maximum value of Z = x + 2y occurs at 


infinite points. 


P 
(60, 0) 


Reason (R) : The optimal solution of a LPP having bounded feasible 


region must occur at corner points. 
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SECTION - B 
In this section there are 5 very short answer type questions of 2 marks each. 


COS X 


21. (a) Express tan! ; }. where = <x< 5 in the simplest form. 


—sinx 


OR 


(b) Find the principal value of tan”! (1) + cos"! (- 5) + sin! (- +5) 


22. (a) Ify=cos? (sec? 2t), find s 
OR 
ae dy log x 
(b) Ifx’ =e*~Y, prove that —= a 
dx (1+log x) 


23. Find the interval in which the function f(x) = x* — 4x° + 10 is strictly 
decreasing. 


24. The volume of a cube is increasing at the rate of 6 cm?/s. How fast is the 
surface area of cube increasing, when the length of an edge is 8 cm ? 


Xx x? = 


SECTION - C 


In this section there are 6 short answer type questions of 3 marks each. 


26. Given that y = (sin x)* -x5!"* + a*®, find a 
x 


7 
x dx 
27. (a) Evaluate : epermrery = + cos 2x + sin 2x 


OR 


’ 1 x 
(b) Find: | et | —— + ———| dx 
ma ae 
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38x +5 


—_______ dx 
Vx7 +2x44 


28. Find: | 


29. (a) Find the particular solution of the differential equation <. = y cot 2x, 
x 


given that (4 = 2. 


OR 


(b) Find the particular solution of the differential equation 


y 
(xe* +y)dx=x dy, given that y= 1 when x= 1. 


30. Solve the following linear programming problem graphically : 
Maximise Z = 2x + 3y 
subject to the constraints : 
x+y<6 
R22 
y<3 


x,y20 


31. (a) Acard from a well shuffled deck of 52 playing cards is lost. From the 
remaining cards of the pack, a card is drawn at random and is found 


to be a King. Find the probability of the lost card being a King. 
OR 


(b) A biased die is twice as likely to show an even number as an odd 
number. If such a die is thrown twice, find the probability 
distribution of the number of sixes. Also, find the mean of the 


distribution. 
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SECTION - D 


In the section there are 4 long answer type questions of 5 marks each. 


32. (a) Sketch the graph of y=x|x| and hence find the area bounded by this 
curve, X-axis and the ordinates x = —2 and x = 2, using integration. 


OR 


(b) Using integration, find the area bounded by the ellipse 9x? + 25y? = 225, 
the lines x = —2, x = 2, and the X-axis. 


33. (a) Let A = R — {5} and B = R — {1}. Consider the function f : A > B, 
defined by f(x) = — Show that f is one-one and onto. 
X = 
OR 
(b) Check whether the relation S in the set of real numbers R defined by 


S = {(a, b) : where a—b + V2 is an irrational number} is reflexive, 
symmetric or transitive. 


21 -8 
34. IfA=|3 2 1 |, find A“! and hence solve the following system of equations : 
| eal | 


2x+y-—3z=13 
8xt+2y+z=4 


xt+2y-—z=8 
. x 22y-6 1l1-z 
35. (a) Find the distance between the line 5 = ri = ; and another 
line parallel to it passing through the point (4, 0, —5). 
OR 
(b) If the lines ye and Ea en ee are 
—3 2k Z 3k 1 —7 


perpendicular to each other, find the value of k and hence write the 
vector equation of a line perpendicular to these two lines and passing 
through the point (8, —4, 7). 
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SECTION —- E 
In this section, there are 3 case study based questions of 4 marks each. 


36. A store has been selling calculators at ¥ 350 each. A market survey 
indicates that a reduction in price (p) of calculator increases the number 
of units (x) sold. The relation between the price and quantity sold is given 


by the demand function p = 450 — =. 


Based on the above information, answer the following questions : 


(i) Determine the number of units (x) that should be sold to maximise 
the revenue R(x) = xp(x). Also, verify the result. 


(ii) What rebate in price of calculator should the store give to maximise 
the revenue ? 


37. An instructor at the astronomical centre shows three among the brightest 

stars in a particular constellation. Assume that the telescope is located at 

OO, 0, 0) and the three stars have their locations at the points D, A and V 

; ae . . eS ee a a . a 2 

having position vectors 21 +3) +4k, 71 +5) +8k and—-81 + 7j +11k 
respectively. 
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Based on the above information, answer the following questions : 


(i) How far is the star V from star A ? 


— 
(i) Find a unit vector in the direction of DA . 


(iii) Find the measure of ZVDA. 


OR 


— — 
(iii) What is the projection of vector DV on vector DA ? 


38. Rohit, Jaspreet and Alia appeared for an interview for three vacancies in 


we ; Ab 
the same post. The probability of Rohit’s selection is ae Jaspreet’s 


ak a | 
selection is a and Alia’s selection is ae The event of selection is 


independent of each other. 


Based on the above information, answer the following questions : 
i) What is the probability that at least one of them is selected ? 


(ii) Find P(G| H) where G is the event of Jaspreet’s selection and H 
denotes the event that Rohit is not selected. 


(iii) Find the probability that exactly one of them is selected. 
OR 
(iii) Find the probability that exactly two of them are selected. 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 
(i) This Question Paper contains 38 questions. All questions are compulsory. 
(it) Question Paper is divided into five Sections — Section A, B, C, Dand E. 


(iit) In Section A — Questions no. I to 18 are Multiple Choice Questions 
(MCQs) and Questions no. 19 & 20 are Assertion-Reason based questions 


of 1 mark each. 


(iv) In Section B—- Questions no. 21 to 25 are Very Short Answer (VSA) type 


questions, carrying 2 marks each. 


(v) In Section C — Questions no. 26 to 31 are Short Answer (SA) type 


questions, carrying 3 marks each. 


(vi) In Section D — Questions no. 32 to 35 are Long Answer (LA) type 


questions, carrying 5 marks each. 


(vil) In Section E — Questions no. 36 to 38 are case study based questions, 


carrying 4 marks each. 


(vii) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 3 questions in Section C, 3 questions in 


Section D and 2 questions in Section E. 


(ix) Use of calculators is not allowed. 


SECTION -A 
This section consists of 20 multiple choice questions of 1 mark each. 20 x 1 = 20 


— — 2x —8 —4 
1. The lines a ee and ee are perpendicular to 
Z 3 1 2p —l 7 


each other for p equal to: 


1 1 
= oz 
(C) 2 (D) 3 
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2. The maximum value of Z = 4x + y for a L.P.P. whose feasible region is 
given below is: 


O] 10 20 - AO 50 
(A) 50 (B) 110 
(C) 120 (D) 170 


3. The probability distribution of a random variable X is : 


pop [ox fe [ae [e [or 


where k is some unknown constant. 


The probability that the random variable X takes the value 2 is: 


1 2 
A) = B) — 
(A) : (B) : 
4 
(GC): = (D) 1 
5 
2 -1 5 
4. IfA= [ais] =|1 3 2] and Ci is the cofactor of element ai; , then the 
5 O 4 
value of a5, °C 11 + Age * Cyg + Ang: C13 18: 
(A) —57 (B) O 
(C) 9 (D) 57 
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5. IA=| : and A? —kA — 5I = O, then the value of k is: 


(A) 3 (B) 5 
(C) 7 (D) 9 


6. Ife’ =c, then dy is: 
dx 


xy = 
a = a. = 
y x 

cC & Oy 2: 
x 2y 


7. The value of constant c that makes the function f defined by 
_[x?-c?, ifx<4 
E(x) wee ifx>4 
continuous for all real numbers is: 
(A) —-2 (B) —-1 
(C) 0 (D) 2 


1 
8. The value of | lx| dxis: 
ai 
(A) -2 (Bb) 4 
(C) 1 (D) 2 


9. The number of arbitrary constants in the particular solution of the 
differential equation 


log (s) = 3x + 4y; y(O) = 0 is/are 
x 


(A) 2 (B) 1 
(C) O (D) 3 
a c O 
10. If|b d O| is ascalar matrix, then the value of a+ 2b+ 3c+ 4dis: 
0 0 5 
(A) 0 (B) 5 
(C) 10 (D) 25 
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11. IfA= fe a , then the value of 1—- A + A?— A? +... is: 
(A) Ps ey (B) a ; a 
of fis 

12. Given that A-} = | | mete: 
wit of? 
ot o 3p 


13. The integrating factor of the differential equation (x + 2y”) — =y(y>0) 
x 
1s: 


(A) = (B) x 
x 


(C) y (D) 


Set | 


= A A A A A 
14. A vector perpendicular to the ine r = 1+ j-—kK+A(8i1 —j)i1s: 
A A A A A 
(A) 51+ j)+6k (B) i+38)j) +5k 
A A A A 
(C) 21-2) (D) 91-38] 
—> A A A — A A A —> A A A 
15. The vectors a = 21 —j) +k, b =1 —8j —5k and c =-31 +4j + 4k 
represents the sides of 


(A) an equilateral triangle (B) an obtuse-angled triangle 
(C) an isosceles triangle (D) aright-angled triangle 


16. Let a be any vector such that | a | =a. The value of 
Se cc aes ee a) See es 
laxi|+flaxjl] +laxkl is: 
(A) a* (B) 2a? 
(C) 8a? (D) 0 
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7 ad > > > - 
17. Ifa and b are two vectors such that | a |=1,| b |=2anda-b =e 


> =. 
then the angle between 2a and—b is: 


T T 

(A) a (B) 
OT llz 

(C) a (D) os 


18. The function f(x) = kx — sin x 1s strictly increasing for 
(A) k>1 (B) k<1 
(C) k>-l (D) k<-l 


ASSERTION-REASON BASED QUESTIONS 


Questions No. 19 & 20, are Assertion (A) and Reason (R) based questions 
carrying 1 mark each. Two statements are given, one labelled Assertion (A) 
and the other labelled Reason (R). 


Select the correct answer from the codes (A), (B), (C) and (D) as given 

below : 

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the 
correct explanation of Assertion (A). 

(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the 
correct explanation of the Assertion (A). 

(C) Assertion (A) is true, but Reason (R) is false. 

(D) Assertion (A) is false, but Reason (R) is true. 


19. Assertion (A) : The corner points of the bounded feasible region of a 
L.P.P. are shown below. The maximum value of Z = x + 2y occurs at 
infinite points. 


P 
(60, 0) 


Reason (R) : The optimal solution of a LPP having bounded feasible 
region must occur at corner points. 
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20. Assertion (A) : The relation R = {(x, y) : (« + y) 1s a prime number and x, y € N} 


is not a reflexive relation. 


Reason (R) : The number ‘2n’ is composite for all natural numbers n. 


SECTION - B 


In this section there are 5 very short answer type questions of 2 marks each. 


The volume of a cube is increasing at the rate of 6 cm®/s. How fast is the 


a ie 
surface area of cube increasing, when the length of an edge is 8 cm ? 


22. (a) Express tan! ee = , where —* <x<— in the simplest form. 
l—sinx 2 


OR 


1 
Find the principal value of tan~! (1) + cos! [ -) + sin! (- +5 | 
(b) p p (1) 5 5 


4s] 
23. Show that f(x) = ee Sal increasing function of x in 0 4 , 
2+ cos x Z 


24. (a) Ify=cos® (sec? 2t), find a 


OR 
dy log x 


(b) Ifx’ =e*~ 9, prove that = 5 
dx (1+log <x) 


ts) a 


cos x -lo 
: (+ 


25. Evaluate: 


po], toe 
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SECTION - C 


In this section there are 6 short answer type questions of 3 marks each. 


. a .,d 
26. Given that x7 + y* = a>, where a and b are positive constants, find al 


27. (a) Find the particular solution of the differential equation ~ = y cot 2x, 
x 


given that (4 | = 2. 


OR 
(b) Find the particular solution of the differential equation 


y 
(xe* +y)dx=x dy, given that y= 1 when x= 1. 


, 2x4+8 
28. Find ; oe 


29. (a) Acard from a well shuffled deck of 52 playing cards is lost. From the 
remaining cards of the pack, a card is drawn at random and is found 
to be a King. Find the probability of the lost card being a King. 


OR 


(b) A biased die is twice as likely to show an even number as an odd 
number. If such a die is thrown twice, find the probability 
distribution of the number of sixes. Also, find the mean of the 
distribution. 


30. Solve the following L.P.P. graphically : 
Maximise Z =x + 3y 
subject to the constraints : 
x + 2y < 200 
xty<150 
y <7d 
x,y20 
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Ol. 


O2. 


33. 


OA. 
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(a) Evaluate: —_ 
 L+cos 2x + sin 2x 


OR 
1 x 
(b) Find: | e* | ————-+ dx 
a Vl+x" 
SECTION —- D 


In the section there are 4 long answer type questions of 5 marks each. 
(a) Let A = R — {5} and B = R — {1}. Consider the function f : A > B, 


defined by f(x) = He Show that f is one-one and onto. 
Xx — 


OR 
(b) Check whether the relation S in the set of real numbers R defined by 


S = {(a, b) : where a— b + V2 is an irrational number} is reflexive, 
symmetric or transitive. 


x 24-6 1-z 


(a) Find the distance between the line a = r = 5 and another 
line parallel to it passing through the point (4, 0, —5). 
OR 
(b) If the lines ee eee and a eae i are 
—3 2k 2 3k 1 —7 


perpendicular to each other, find the value of k and hence write the 
vector equation of a line perpendicular to these two lines and passing 
through the point (8, —4, 7). 


1 2 -8)f 0 1 2 
Use the product of matrices |3 2 -—2]||—7 7 —7] to solve the 
2 -1 1)\-7 5 —-4 
following system of equations : 
x+ 2y—3z=6 
8x + 2y —2z2=3 
20 Vr Ga= 2 


385. (a) Sketch the graph of y =x|x| and hence find the area bounded by this 
curve, X-axis and the ordinates x =—2 and x = 2, using integration. 


OR 


(b) Using integration, find the area bounded by the ellipse 9x? + 25y? = 225, 


the lines x = —2, x = 2, and the X-axis. 


SECTION —- E 
In this section, there are 3 case study based questions of 4 marks each. 


36. An instructor at the astronomical centre shows three among the brightest 
stars in a particular constellation. Assume that the telescope is located at 

OO, 0, 0) and the three stars have their locations at the points D, A and V 

: AD A A A A A A A A A 

having position vectors 21 +3) +4k,71+5j +8k and—-81 +7) +11k 


respectively. 


Based on the above information, answer the following questions : 


(i) How far is the star V from star A? 1 
— 
(ii) Find a unit vector in the direction of DA . 1 
(iii) Find the measure of ZVDA. 2 
OR 
— — 
(iii) What is the projection of vector DV on vector DA ? 2 


65/4/2/21/QSS4R Page 19 of 24 P.T.O. 


37. Rohit, Jaspreet and Alia appeared for an interview for three vacancies in 


a ; . Lt 
the same post. The probability of Rohit’s selection is ee Jaspreet’s 


; . dL , . dl 
selection is A and Alia’s selection is a The event of selection is 


independent of each other. 


Based on the above information, answer the following questions : 


i) What is the probability that at least one of them is selected ? 1 


(ii) Find P(G| H) where G is the event of Jaspreet’s selection and H 


denotes the event that Rohit is not selected. 1 

(iii) Find the probability that exactly one of them is selected. 2 
OR 

(iii) Find the probability that exactly two of them are selected. 2 
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38. A store has been selling calculators at ¥ 350 each. A market survey 
indicates that a reduction 1n price (p) of calculator increases the number 


of units (x) sold. The relation between the price and quantity sold is given 


by the demand function p = 450 — ot 


Based on the above information, answer the following questions : 


(i) Determine the number of units (x) that should be sold to maximise 


the revenue R(x) = xp(x). Also, verify the result. 


(ii) What rebate in price of calculator should the store give to maximise 


the revenue ? 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 
(i) This Question Paper contains 38 questions. All questions are compulsory. 
(it) Question Paper is divided into five Sections — Section A, B, C, Dand E. 


(iit) In Section A — Questions no. I to 18 are Multiple Choice Questions 
(MCQs) and Questions no. 19 & 20 are Assertion-Reason based questions 


of I mark each. 


(iv) In Section B— Questions no. 21 to 25 are Very Short Answer (VSA) type 


questions, carrying 2 marks each. 


(v) In Section C — Questions no. 26 to 31 are Short Answer (SA) type 


questions, carrying 3 marks each. 


(vi) In Section D — Questions no. 32 to 35 are Long Answer (LA) type 


questions, carrying 5 marks each. 


(vil) In Section E — Questions no. 36 to 38 are case study based questions, 


carrying 4 marks each. 


(viit) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 3 questions in Section C, 3 questions in 


Section D and 2 questions in Section E. 


(ix) Use of calculators is not allowed. 
SECTION -A 


This section consists of 20 multiple choice questions of 1 mark each. 20 x 1 = 20 


— <2 = => > - 
1. Ifa and b are two vectors such that | a |=1,| b |=2and a _-b =e 


> >. 
then the angle between 2a and—b is: 


TU TU 
(A) eo (B) a 
OT lin 
me Oe 
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—> A A A —> A A A —_ A A A 
2. The vectors a =21 —j +k, b =1—38j —5k and c =-81 +4) + 4k 
represents the sides of 


(A) an equilateral triangle (B) an obtuse-angled triangle 
(C) an isosceles triangle (D) aright-angled triangle 
> > 
3. Let a be any vector such that | a | =a. The value of 


SP EY ae ee nD ee an a 
la xi|+flaxjl]t+laxkl is: 


(A) a’ (B) 2a? 
(C) 38a? (D) O 
ae | 9 
4. IfA= 5 and A* + 71=kA, then the value of kis: 
(A) 1 (B) 2 
(C) 5 (D) 7 
1 -l 2 ; —2 0 1 
5. LetA=|0 2 —3] and B= z 9 2 —8]. If AB=I, then the value of 
3 -—2 4 6 1 21 
1s: 
—9 
(A) —= (B) -2 
4 
—3 
(Cc) — (D) 0 


6. Derivative of x? with respect to x?, is : 


2 3X 
(A) = (B) oa 
(C) — (D) 6x5 


7. The function f(x)= |x |+ | x«x-2 | 1s 
(A) continuous, but not differentiable at x = 0 and x = 2. 
(B) differentiable but not continuous at x = 0 and x = 2. 
(C) continuous but not differentiable at x = 0 only. 
(D) neither continuous nor differentiable at x = 0 and x = 2. 
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8. The value of | tan? (2) dé is: 
0 
(A) n+ ¥3 (B) 3/3 —n2 
(C) V3 —n (D) n— 3 
9. The integrating factor of the differential equation = + cae =0,x#0is: 
ane 
2 y) 
(A) — (B) x 
x 
2 
(C) ex (D) elog (2x) 
10. The lines Pe = — => d oa ss == — are perpendicular to 
p —— 
each other for p equal to: 
1 1 
A) -= B) = 
(A) - (B) : 
(C) 2 (D) 3 


11. The maximum value of Z = 4x + y for a L.P.P. whose feasible region is 


given below is: 


(A) 50 
(C) 120 
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10 20 30 40 50 


(B) 110 
(D) 170 
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12. The probability distribution of a random variable X is: 


x | o fil 2 is] 4_ 


where k is some unknown constant. 
The probability that the random variable X takes the value 2 is: 


1 y) 

(A) = (B) = 
A 

(C) a (D) 1 


13. The function f(x) = kx — sin x 1s strictly increasing for 
(A) k>1 (B) k<1 
(C) k>-1 (D) k<-l 


14. The Cartesian equation of a line passing through the point with position 


ee ee ; > - deste: 1s 
vector a = 1 — j and parallel tothe ine r =1+k+u(Qi — j), 18 


ee +1 Z x—-1 +1 Z 
(A) =2 === (B) ——=2—=- 
1 O 1 Zz —-l1 O 
(C) xt+l_ytl @ (D) x-l_ y _z-l 
Z 1 O Z —] O 
a c O 
15. If|b d O| is ascalar matrix, then the value of a+ 2b+ 3c+ 4dis: 
0 0 5 
(A) 0 (B) 5 
(C) 10 (D) 25 
2 1 
16. Given that Att , matrix Als: 
7|-3 2 
2-1 2 =] 
A) 7 B 
a7 ® |e 
1/2 -1 1/2 -1 
C) = Ey) < 
“ “|; ~ D) ae a 
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We waz)" J then the value of 1-A+A?2-—A®+... is: 
Es ee | 3 1 
oo of 
0 0 1 O 
(C) ; : (D) 7 1 


18. The integrating factor of the differential equation (x + 2y?) * =y(y>0) 
x 


is: 

.= (B) x 

(C) y Oo). = 
y 


ASSERTION-REASON BASED QUESTIONS 
Questions No. 19 & 20, are Assertion (A) and Reason (R) based questions 
carrying 1 mark each. Two statements are given, one labelled Assertion (A) 
and the other labelled Reason (R). 


Select the correct answer from the codes (A), (B), (C) and (D) as given 


below: 


(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the 


correct explanation of Assertion (A). 


(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the 


correct explanation of the Assertion (A). 
(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 


19. Assertion (A) : The relation R = {(x, y) : (« + y) is a prime number and x, y € N} 


is not a reflexive relation. 


Reason (R) : The number ‘2n’ is composite for all natural numbers n. 
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20. Assertion (A) : The corner points of the bounded feasible region of a 
L.P.P. are shown below. The maximum value of Z = x + 2y occurs at 


infinite points. 


P 
(60, 0) 


Reason (R) : The optimal solution of a LPP having bounded feasible 


region must occur at corner points. 


SECTION - B 


In this section there are 5 very short answer type questions of 2 marks 


each. 


21. (a) Ify=cos® (sec? 2t), find <. 


OR 


dy __—ilogx 


(b) IfxY =e*—Y, prove that —— 
dx (1+log x) 


22. The volume of a cube is increasing at the rate of 6 cm?/s. How fast is the 


surface area of cube increasing, when the length of an edge is 8 cm ? 


23. Show that the function f given by f(x) = sin x + cos x, 1s strictly decreasing 


in the interval uel ' 
4° 4 
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24. 


25. 


26. 


Zl 


28. 


(a) Express tan“! (05 
l—sin x 


OR 


(b) Find the principal value of tan"! (1) + cos! (- *) + sin! (- y 


4] 


Find : | —_*__ ay 
(x? +1)(x? — 4) 


SECTION - C 


In this section there are 6 short answer type questions of 3 marks each. 


—| 


. , dy . ee 
Find a, if y = (cos x)* + cos x 1s given. 
x 


} where = <x< 5 in the simplest form. 


; . ad 
(a) Find the particular solution of the differential equation = = y cot 2x, 
x 


given that “(4 = 2. 


OR 


(b) Find the particular solution of the differential equation 


y 
(xe* +y)dx=x dy, given that y= 1 when x= 1. 


Find: | sec? 6 dé 
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29. (a) Acard from a well shuffled deck of 52 playing cards is lost. From the 
remaining cards of the pack, a card is drawn at random and is found 
to be a King. Find the probability of the lost card being a King. 


OR 


(b) A biased die is twice as likely to show an even number as an odd 
number. If such a die is thrown twice, find the probability 
distribution of the number of sixes. Also, find the mean of the 
distribution. 


30. The corner points of the feasible region determined by the system of linear 
constraints are as shown in the following figure : 


Gi) If Z= 3x —4y be the objective function, then find the maximum value 
of Z. 


(i) If Z = px + qy where p, q > O be the objective function. Find the 
condition on p and q so that maximum value of Z occurs at B(4, 10) 


and C(6, 8). 


x dx 


oh 
31. (a) Evaluate: |< ycos de +sin Ba 


OR 


; 1 x 
(b) Find: | e* | ———_.~ +-_—— | dx 
] Fes a 
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O2. 


33. 


SECTION - D 


In the section there are 4 long answer type questions of 5 marks each. 


(a) 


(b) 


(a) 


(b) 


Let A = R — {5} and B = R — {1}. Consider the function f : A > B, 


defined by f(x) = a Show that f is one-one and onto. 
xX — 


OR 


Check whether the relation S in the set of real numbers R defined by 


S = {(a, b) : where a—b + V2 is an irrational number} is reflexive, 


symmetric or transitive. 


Find the distance between the line ==" = and another 


line parallel to it passing through the point (4, 0, —5). 


OR 


If the lines est ee ab and cata ee ie are 
= 3 2k 2 3k 1 = 


perpendicular to each other, find the value of k and hence write the 


vector equation of a line perpendicular to these two lines and passing 
through the point (8, —4, 7). 


bm 


34. FindALifA=/2 3 -1)]. Hence, solve the following system of equations : 
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1 O 1 
i er AN fli ae Face 
2x+ 3y=1 


x-ytz=8 


35. (a) Sketch the graph of y =x|x| and hence find the area bounded by this 
curve, X-axis and the ordinates x = —2 and x = 2, using integration. 


OR 


(b) Using integration, find the area bounded by the ellipse 9x? + 25y? = 225, 


the lines x = —2, x = 2, and the X-axis. 


SECTION - E 
In this section, there are 3 case study based question of 4 marks each. 


36. Rohit, Jaspreet and Alia appeared for an interview for three vacancies in 


= ; . oil 
the same post. The probability of Rohit’s selection is me Jaspreet’s 


; ae | oa | 
selection is = and Alia’s selection is ra The event of selection is 


independent of each other. 


Based on the above information, answer the following questions : 


(i) What is the probability that at least one of them is selected ? 1 


(ii) Find P(G| H) where G is the event of Jaspreet’s selection and H 


denotes the event that Rohit is not selected. 1 

(iii) Find the probability that exactly one of them is selected. 2 
OR 

(iii) Find the probability that exactly two of them are selected. 2 
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O7. 


O88. 


A store has been selling calculators at = 350 each. A market survey 
indicates that a reduction in price (p) of calculator increases the number 
of units (x) sold. The relation between the price and quantity sold is given 


by the demand function p = 450 — 5 


Based on the above information, answer the following questions : 

(i) Determine the number of units (x) that should be sold to maximise 
the revenue R(x) = xp(x). Also, verify the result. 

(ii) What rebate in price of calculator should the store give to maximise 
the revenue ? 


An instructor at the astronomical centre shows three among the brightest stars 
in a particular constellation. Assume that the telescope is located at O(0, 0, 0) 
and the three stars have their locations at the points D, A and V having position 


A A A A A A A A A ; 
vectors 21 +38) +4k,71 +5j +8k and—381 +7j +11k respectively. 


Based on the above information, answer the following questions : 
(i) How far is the star V from star A ? 
— 


(ii) Find a unit vector in the direction of DA . 
(iii) Find the measure of ZVDA. 
OR 


— — 
(iii) What is the projection of vector DV on vector DA ? 
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General Instructions: 


Read the following instructions very carefully and strictly follow them: 
(i) This Question paper contains 38 questions. All questions are compulsory. 
(it) Question paper ts divided into FIVE Sections — Section A, B, C, Dand E. 


(ut) In Section A — Questions Number 1 to 18 are Multiple Choice Questions 
(MCQs) type and Questions Number 19 & 20 are Assertion-Reason based 


questions of 1 mark each. 


(iv) In Section B —- Questions Number 21 to 25 are Very Short Answer (VSA) 


type questions, carrying 2 marks each. 


(v) In Section C — Questions Number 26 to 31 are Short Answer (SA) type 


questions, carrying 3 marks each. 


(ut) In Section D — Questions Number 32 to 35 are Long Answer (LA) type 


questions, carrying 5 marks each. 


(vit) In Section E — Questions Number 36 to 38 are case study based questions, 


carrying 4 marks each. 


(vit) There ts no overall choice. However, an internal choice has been provided 
in 2 questions in Section — B, 3 questions in Section — C, 2 questions in 


Section — D and 2 questions in Section — E. 


(ix) Use of calculators is NOT allowed. 
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SECTION -A 


This section has 20 multiple choice questions of 1 mark each. 


1. <A function f:IR > R defined as f(x) = x2 —4x+5is: 


(A) injective but not surjective. (B) surjective but not injective. 

(C) both injective and surjective. (D) neither injective nor surjective. 
a c -l 

2. IfA=|b O - 5 |1isaskew-symmetric matrix, then the value of 2a — (b + c) 

1 -5 O 

is : 

(A) 0 (B) 1 

(C) -10 (D) 10 


3. If Ais a square matrix of order 3 such that the value of | adj-A | = 8, then 
the value of |AT| is: 


(A) V2 (B) —v2 
(C) 8 (D) 22 
7 -38 -8 lL 2 3 
4. Ifinverse of matrix|}-—1 1 O |is the matrix]1 A 3], then value of A 
-1 0 1 13 4 
1s: 
(A) —4 (B) 1 
(C) 3 (D) 4 
: 2 
5. If|x 2 o]|-1}=[3 1] ’ i then value of x is : 
. x 
(A) —l (B) 0 
(C) 1 (D) 2 
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6. Find the matrix A2, where A = [a,j] is a 2 x 2 matrix whose elements are 
given by a= maximum (i, j) — minimum (i, J): 
0 0 0 1 
A B 
@ |p ol @ |) oI 
1 O 1 1 
C D 
© 154 o | 
dy 
7.  IfxeY = 1, then the value of Fre x=1lis: 
x 
(A) -1 (B) 1 
1 
(C) -e (D): == 
e 
8. Derivative of eS™* with respect to cos x18: 
(A) sin x esin’x (B) cosx esin*x 
(C) -—2cosx esin*x (D) —2 sin? x cos x esin“x 
9. The function f(x) = at are a local minima at x equal to: 
x 
(A) 2 (B) 1 
(C) 0 (D) -2 
10. Given a curve y = 7x — x? and x increases at the rate of 2 units per second. 
The rate at which the slope of the curve is changing, when x= 51s: 
(A) -—60 units/sec (B) 60 units/sec 
(C) —70O units/sec (D) —140 units/sec 
11 ear dx 1 I to: 
Seige x 1s equal to: 
(A) 2 log (log x)+e (B) — : sare 
logx 
3 
(cy. LOE ne iD). —" a 
3 (log x)? 
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1 


12. The value of | x | x | dxis: 
—] 


1 i 

(A) . (B) A 
1 

(C) ar (D) 0 


13. Area of the region bounded by curve y? = 4x and the X-axis between x = 0 
andx= lis: 


2 8 
(A) Or 

4 
(C) 3 ye 


dty d?y 
14. The order of the differential equation ae sin} —— |= 51s: 


x4 dx” 
(A) 4 (B) 3 
(C) 2 (D) not defined 


15. The position vectors of points P and Q are p and q respectively. The point 
R divides line segment PQ in the ratio 3: 1 and S is the mid-point of line 
segment PR. The position vector of S is: 


ae eS 
(C) Sp + 3d (D) — 
16. The angle which the line += 5 = 5 makes with the positive direction of 
Y-axis 1S: 
D 3 
OQ: =. CG) = 
5 7 
© > O) > 
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17. The Cartesian equation of the line passing through the point (1, —3, 2) and 
parallel to the line : 


Y=(2+A)i +dAj + (QA — Dk is 


x-1 +3 7-2 x+1 —-3 7+2 
(A) ——=2 "= (B) -7 = 
2 0) —] 1 1 2 
x+1 —-3 24+2 x-l1 +3 27-2 
2 0) —] 1 1 2 


18. If A and B are events such that P(A/B) = P(B/A) ~ 0, then : 
(A) AcB, but AzB (B) A=B 


(C) ANB=o (D) P(A) = PB) 


Assertion — Reason Based Questions 


Direction : In questions numbers 19 and 20, two statements are given 
one labelled Assertion (A) and the other labelled Reason (R). Select the 


correct answer from the following options : 


(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the 


correct explanation of the Assertion (A). 


(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the 


correct explanation of the Assertion (A). 
(C) Assertion (A) is true, but Reason (R) is false. 


(D) Assertion (A) is false, but Reason (R) is true. 


19. Assertion (A) : Domain of y = cos—{(x) is [-1, 1]. 


Reason (R)  : The range of the principal value branch of y = cos~!(x) is 


65/5/1/22/Q5QPS Page 11 of 24 P.T.O. 


20. Assertion (A) : The vectors 


represent the sides of a right angled triangle. 


Reason (R)  : Three non-zero vectors of which none of two are 
collinear forms a triangle if their resultant is zero vector 


or sum of any two vectors is equal to the third. 


SECTION - B 
This section has 5 Very Short Answer questions of 2 marks each. 


21. Find value of k if 


sin7! c an 2 cos! =| mel 
2 3 


22. (a) Verify whether the function f defined by 


eae x40 
Le) x)? 
O ,¢ =O 


1s continuous at x = 0 or not. 
OR 


(b) Check for differentiability of the function f defined by f(x) = |x — 5 
the point x = 5. 


, at 


23. The area of the circle is increasing at a uniform rate of 2 cm2/sec. How fast 


is the circumference of the circle increasing when the radius r= 5 cm ? 
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24. 


25. 


26. 


27. 


28. 
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(a) Find: | cos! x els sin x dy 


OR 


Find the vector equation of the line passing through the point (2, 3, —5) 


and making equal angles with the co-ordinate axes. 


SECTION —- C 


There are 6 short answer questions in this section. Each is of 3 marks. 


(a) Find = if (cos x)¥ = (cos y) *. 
x 


OR 
2 
(b) If V1—x? + V1 y” =a(x—y), prove that = = — 
x 1-x 
oy ps8 38 a 3 d7y _. 
If x=a sin’ 0, y= b cos? 0, then find —— atO=—. 
dx? 4 
T 
ars 
(a) Evaluate: _——— 
COS X Meee 
0 
OR 
2x +1 


b) Find: | ——_.——— 
=o (x+12(«-1l) 


29. 


30. 


Ol. 


32. 
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(a) Find the particular solution of the differential equation 
— ~ 2xy = 3x2 e* + y(0) =5 


OR 
(b) Solve the following differential equation : 


x? dy + y(x+y) dx =0 


Find a vector of magnitude 4 units perpendicular to each of the vectors 


A 


oi — } +kandi+ j —k and hence verify your answer. 


The random variable X has the following probability distribution where a 


and b are some constants : 


If the mean E(X) = 3, then find values of a and b and hence determine 
P(X = 8). 


SECTION — D 
There are 4 long answer questions in this section. Each question is of 
5 marks. 
1 2 -3 
(a) If A =/2 0 -83], then find A! and hence solve the following 
1 2 O 


system of equations : 


x+ 2y—-—3z=1 
2x —3zZ2=2 
x+2y=3 

OR 


1 2 -8 -6 17 183 
(b) Find the product of the matrices|2 3 2 14 5 -8 /and 
3 -3 -4] |-15 9 -Il 
hence solve the system of linear equations : 
x+ 2y —3z=-4 
2x + 3y + 27 = 2 
3x — 8y —4z=11 


33. Find the area of the region bounded by the curve 4x* + y” = 36 using 


integration. 


34. (a) Find the co-ordinates of the foot of the perpendicular drawn from the 


point (2, 3, —8) to the line sae aso 
2 6 3 


Also, find the perpendicular distance of the given point from the line. 


OR 


(b) Find the shortest distance between the lines L, & L, given below : 


L, : The line passing through (2, —1, 1) and parallel to _ = 1 = 


Ly: r=it(2u+)j—(t Qk. 
35. Solve the following L.P.P. graphically : 
Maximise Z = 60x + 40y 
Subject to er O12 
2Zxt+ty<12 
Ax + 5y = 20 


x,y 20 
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SECTION - E 


In this section there are 3 case study questions of 4 marks each. 


36. (a) Students of a school are taken to a railway museum to learn about 


railways heritage and its history. 


An exhibit in the museum depicted many rail lines on the track near 
the railway station. Let L be the set of all rail lines on the railway 
track and R be the relation on L defined by 


R = ((,, /,) : J, is parallel to /,} 

On the basis of the above information, answer the following questions : 
(i) Find whether the relation R is symmetric or not. 

(ii) Find whether the relation R is transitive or not. 


(iii) If one of the rail lines on the railway track is represented by the 
equation y = 3x + 2, then find the set of rail lines in R related to 
it. 


OR 


(b) Let S be the relation defined by S = {(/,, 5) : 1, is perpendicular to /,} 


check whether the relation S is symmetric and transitive. 
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37. A rectangular visiting card is to contain 24 sq.cm. of printed matter. The 
margins at the top and bottom of the card are to be 1 cm and the margins 
on the left and right are to be 1% cm as shown below : 


CLL 
YY, 


Printed matter 
Pow Le nckhp her: 


pty ets» Mert alte, Shh 
go RAD Ua A rere 


On the basis of the above information, answer the following questions : 
(i) Write the expression for the area of the visiting card in terms of x. 
(ii) Obtain the dimensions of the card of minimum area. 


38. A departmental store sends bills to charge its customers once a month. 
Past experience shows that 70% of its customers pay their first month bill 
in time. The store also found that the customer who pays the bill in time 
has the probability of 0.8 of paying in time next month and the customer 
who doesn’t pay in time has the probability of 0.4 of paying in time the 
next month. 

Based on the above information, answer the following questions : 

G) Let E, and E, respectively denote the event of customer paying or 
not paying the first month bill in time. 
Find P(E,), P(E,). 

(ii) Let A denotes the event of customer paying second month’s bill in 
time, then find P(AJE,) and P(AIE,). 

(iii) Find the probability of customer paying second month's bill in time. 

OR 

Gui) Find the probability of customer paying first month’s bill in time if it 

is found that customer has paid the second month’s bill in time. 
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General Instructions: 


Read the following instructions very carefully and strictly follow them: 
(i) This Question paper contains 38 questions. All questions are compulsory. 
(it) Question paper ts divided into FIVE Sections — Section A, B, C, Dand E. 


(ut) In Section A — Questions Number 1 to 18 are Multiple Choice Questions 
(MCQs) type and Questions Number 19 & 20 are Assertion-Reason based 


questions of 1 mark each. 


(iv) In Section B —- Questions Number 21 to 25 are Very Short Answer (VSA) 


type questions, carrying 2 marks each. 


(v) In Section C — Questions Number 26 to 31 are Short Answer (SA) type 


questions, carrying 3 marks each. 


(ut) In Section D — Questions Number 32 to 35 are Long Answer (LA) type 


questions, carrying 5 marks each. 


(vit) In Section E — Questions Number 36 to 38 are case study based questions, 


carrying 4 marks each. 


(vit) There ts no overall choice. However, an internal choice has been provided 
in 2 questions in Section — B, 3 questions in Section — C, 2 questions in 


Section — D and 2 questions in Section — E. 


(ix) Use of calculators is NOT allowed. 
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SECTION -A 


This section has 20 multiple choice questions of 1 mark each. 


< ‘ se 7 : 
Derivative of e*!™'* with respect to cos x 1s: 


(A) sin x ein’ (B) cos x esis 

(C) —2 cos x sin’ (D) —2 sin? x cos x esin? 

If A is a square matrix of order 2 and | A| =—2, then value of | 5A'| is : 
(A) —50 (B) -10 

(C) 10 (D) 50 


The function f(x) = oe ee a local minima at x equal to: 
x 


(A) 2 (B) 1 
(C) 0 (D) -2 


Given a curve y = 7x — x? and x increases at the rate of 2 units per second. 
The rate at which the slope of the curve is changing, when x= 51s: 


(A) -—60 units/sec (B) 60 units/sec 
(C) —7O units/sec (D) —140 units/sec 


The product of matrix P and Q is equal to a diagonal matrix. If the order 
of matrix Q is 3 x 2, then order of matrix P 1s: 


(A) 2x2 (B) 3x3 
(C) 2x3 (D) 3x2 


A function f : IR > R defined as f(x) = x* —4x + 5is: 
(A) injective but not surjective. (B) surjective but not injective. 


(C) both injective and surjective. (D) neither injective nor surjective. 
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7. If sin(xy) = 1, then Sis equal to: 
xe 


a= (By) = 
y y 
(Cc) = (D) -= 
x x 
7 -3 -3 1 3 3 
8.  Ifinverse of matrix|]—1 1 O |isthe matrix/1 A 3), then value of A 
-l1 0O 1 1 3 4 
is : 
(A) —-4 (B) 1 
(C) 3 (D) 4 


9. Find the matrix A”, where A = [a,j] is a 2 x 2 matrix whose elements are 


given by aa maximum (1, J) — minimum (i, j) : 


0 0 O. al 
(A) b 7 (B) b 7 


1 O 1 1 
of oft 


10. If Ais a square matrix of order 3 such that the value of |adj-A | = 8, then 
the value of |A™| is: 


(A) V2 (B) —V2 
(C) 8 (D) 2/2 
m/2 
11. The value of | cot 8 cosec? 6 d@ is: 
m/4 
1 1 
(A) . (B) 5 
8 
(C) 0 (D) 
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12. The integral | 


coe ee equal to: 
V9-4x? 


13. The area of the region bounded by the curve y? = 4x and x = lis: 


4 8 
(A) = (B) 3 
64 32 
oe ” s 


14. The general solution of the differential equation 


S = ois 

x 

(A) e*+eV%=ce (B) e*+eV%=c 
(C) e*tT¥Y=e (D) 2e**¥Y=c 


15. The angle which the line += = = 5 makes with the positive direction of 


Y-axis 1s: 
OT OT 
(A) = (B) a 
OT 71 
(C) en (D) ra 


16. The Cartesian equation of the line passing through the point (1, —3, 2) and 
parallel to the line : 


P=(2Q+dA)i +Aj + (2A— Dk is 


(A) Bl ee 22 (B) xt+1l y-3 2+2 
2 0 —] 1 1 2 
(C) xt+l y-3 2+2 (D) Cal. VRS 22 


2 0 —1 1 1 2 
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17. IfA and B are events such that P(A/B) = P(B/A) = 0, then : 
(A) AcB, but Az#B (B) A=B 


(C) ANB=o (D) P(A) = PB) 


18. The position vectors of points P and Q are p and q respectively. The point 
R divides line segment PQ in the ratio 3: 1 and S is the mid-point of line 
segment PR. The position vector of § is: 


aan ae oe: 30 

(A) oe (B) ra 
5p +3q 5p +3q 

Oa (D) “3 


Assertion — Reason Based Questions 


Direction : In questions numbers 19 and 20, two statements are given 
one labelled Assertion (A) and the other labelled Reason (R). Select the 
correct answer from the following options : 


(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the 
correct explanation of the Assertion (A). 


(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the 
correct explanation of the Assertion (A). 


(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 
19. Assertion (A) : The vectors 


a = 6i + 2} —8k 

i Mahe a 

b = 101 — 2j — 6k 

¢ =4i— 4; + 2k 

represent the sides of a right angled triangle. 


Reason (R)  : Three non-zero vectors of which none of two are 
collinear forms a triangle if their resultant is zero vector 
or sum of any two vectors is equal to the third. 
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20. 


21. 


22. 


23. 


24. 


20. 
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Assertion (A) : Domain of y = cos1(x) is [-1, 1]. 


Reason (R)  : The range of the principal value branch of y = cos!(x) is 
(0,x]- (3h. 
2 
SECTION - B 


This section has 5 Very Short Answer questions of 2 marks each. 


Ifa= sin) + cost (- and 


b = tan! (V3) — cot | 


then find the value of a+ b. 


(a) Find: | cos! x els sin x qe 


OR 


1 
(b) Find: | Perrar ae dx 


Sand is pouring from a pipe at the rate of 15 cm®/minute. The falling sand 
forms a cone on the ground such that the height of the cone is always one- 
third of the radius of the base. How fast is the height of the sand cone 
increasing at the instant when the height is 4 cm ? 


Find the vector equation of the line passing through the point (2, 3, —5) 
and making equal angles with the co-ordinate axes. 


(a) Verify whether the function f defined by 


et uk 
f(x) = vsin{ ee 
O » v=0 
is continuous at x = 0 or not. 
OR 


(b) Check for differentiability of the function f defined by f(x) = lx —5 
the point x = 5. 


, at 


26. 


21. 


28. 


29. 


30. 


SECTION —- C 


There are 6 short answer questions in this section. Each is of 3 marks. 


(a) Find the particular solution of the differential equation 


oe Qxy = 3x? ex > y(O) = 5. 
dx 
OR 
(b) Solve the following differential equation : 


x2 dy + y(x + y) dx=0 


Find the values of a and b so that the following function is differentiable 
for all values of x: 


(a) Find = if (cos x)¥ = (cos y) *. 
x 


OR 
2 
(b) If v1- x2 4 v1 — y" = a(x —y), prove that = = a , 
x ~x 
T 
Bors 
(a) Evaluate: — ie” 
4 COS X Spyies 
OR 
(b) Find: (—“<** _ 
(x +1)° (x-1) 
Given a = Fi -j +k, b =3i—kand ¢ =2i +5 — 2k. Find a vécloral which 
; ; > = eee 
is perpendicular to both a and b andc -d=83. 
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31. Bag I contains 3 red and 4 black balls, Bag II contains 5 red and 2 black 
balls. Two balls are transferred at random from Bag I to Bag II and then a 
ball is drawn at random from Bag II. Find the probability that the drawn 
ball is red in colour. 


SECTION - D 


There are 4 long answer questions in this section. Each question is of 5 
marks. 


32. (a) Find the co-ordinates of the foot of the perpendicular drawn from the 


point (2, 3, —8) to the line ei oe eae 
2 6 3 
Also, find the perpendicular distance of the given point from the line. 
OR 
(b) Find the shortest distance between the lines L, & L, given below : 
L, : The line passing through (2, —1, 1) and parallel to . = ; = _ 
Lyo:r=i+(2ut+1j—(u+ Dk. 
1 2 -3 
33. (a) If A=]2 0 -3], then find A! and hence solve the following 
1 2 0O 


system of equations : 
x+ 2y—-—3z=1 
2x—32z=2 
x+2y=3 
OR 
L 2 3 —-6 17 18 
(b) Find the product of the matrices|2 3 2 14 5 -8 /and 
3 -3 -4] |-15 9 -1 
hence solve the system of linear equations : 
x+ 2y —3z2=-4 
2x+ 3y + 2z=2 
3x —3y —4z=11 


34. Find the area of the region bounded by the curve 4x* + y* = 36 using 
integration. 
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35. Solve the following Linear Programming problem graphically : 
Maximise Z = 300x + 600y 
Subject to x+2y<12 


2x +y< 12 
D 

KP HVS 5 
Td 


x2>0,y20. 


SECTION —- E 
In this section there are 3 case study questions of 4 marks each. 


36. A departmental store sends bills to charge its customers once a month. 
Past experience shows that 70% of its customers pay their first month bill 
in time. The store also found that the customer who pays the bill in time 
has the probability of 0.8 of paying in time next month and the customer 
who doesn’t pay in time has the probability of 0.4 of paying in time the 


next month. 

Based on the above information, answer the following questions : 

G) Let E, and E, respectively denote the event of customer paying or 
not paying the first month bill in time. 
Find P(E,), P(K,). 

(ii) Let A denotes the event of customer paying second month’s bill in 


time, then find P(AIE,) and P(AJE,). 


(iui) Find the probability of customer paying second month's bill in time. 
OR 


(iii) Find the probability of customer paying first month’s bill in time if it 


is found that customer has paid the second month’s bill in time. 
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37. (a) Students of a school are taken to a railway museum to learn about 


railways heritage and its history. 


An exhibit in the museum depicted many rail lines on the track near 
the railway station. Let L be the set of all rail lines on the railway 


track and R be the relation on L defined by 


R = {(/,, /,) : 1, is parallel to /,} 

On the basis of the above information, answer the following questions : 
(i) Find whether the relation R is symmetric or not. 

(ii) Find whether the relation R is transitive or not. 


(iii) If one of the rail lines on the railway track is represented by the 
equation y = 3x + 2, then find the set of rail lines in R related to 
it. 

OR 


(b) Let S be the relation defined by 5 = {(/,, /5) : 1, is perpendicular to 15} 


check whether the relation S is symmetric and transitive. 
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38. A rectangular visiting card is to contain 24 sq.cm. of printed matter. The 
margins at the top and bottom of the card are to be 1 cm and the margins 


on the left and right are to be 1% cm as shown below : 


ea i ro oe LLL “S YY 


Ys, 


Printed matter 


On the basis of the above information, answer the following questions : 
(i) Write the expression for the area of the visiting card in terms of x. 


(ii) Obtain the dimensions of the card of minimum area. 
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General Instructions: 


Read the following instructions very carefully and strictly follow them: 
(i) This Question paper contains 38 questions. All questions are compulsory. 
(it) Question paper ts divided into FIVE Sections — Section A, B, C, Dand E. 


(ut) In Section A — Questions Number 1 to 18 are Multiple Choice Questions 
(MCQs) type and Questions Number 19 & 20 are Assertion-Reason based 


questions of 1 mark each. 


(iv) In Section B —- Questions Number 21 to 25 are Very Short Answer (VSA) 


type questions, carrying 2 marks each. 


(v) In Section C — Questions Number 26 to 31 are Short Answer (SA) type 


questions, carrying 3 marks each. 


(ut) In Section D — Questions Number 32 to 35 are Long Answer (LA) type 


questions, carrying 5 marks each. 


(vit) In Section E — Questions Number 36 to 38 are case study based questions, 


carrying 4 marks each. 


(vit) There ts no overall choice. However, an internal choice has been provided 
in 2 questions in Section — B, 3 questions in Section — C, 2 questions in 


Section — D and 2 questions in Section — E. 


(ix) Use of calculators is NOT allowed. 
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SECTION -A 
There are 20 multiple choice questions of 1 mark each in this section. 
1. The position vectors of points P and Q are p and gq respectively. The point 


R divides line segment PQ in the ratio 3: 1 and S is the mid-point of line 
segment PR. The position vector of S 1s: 


> > 
p+3q p+3q 
Veer (3 eer 
5p + 3q 5p +3q 
Oo (Doers 
2 -1 1 
2. ForthematrixA=|A 2 = O|to be invertible, the value of Ais: 
1 -2 38 
(A) 0 (B) 10 
(C) IR— {10} (D) IR— {10} 


3. The angle which the line += = = 5 makes with the positive direction of 


Y-axis 1s: 
OT OT 
(A) = (B) 
OT 71 
(C) a (D) a 


4. The Cartesian equation of the line passing through the point (1, —3, 2) and 
parallel to the line : 


Y=(2+A)i +Aj + (2A— Dk is 


x-l yt3s 2-2 


x+1 —-3 2Z+2 
(A) = =7— = 


(B) 


2 @) —1 1 1 2 
x-+1 —-3 7+2 x-l +3 27-2 
(C) =7—* - (Oy); 2a 
2 @ —] 1 1 2 
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5. IfA= i 4 and B= : : , then value of x for which A? = Bis: 
(A) -2 (B) 2 


(C) 2or-2 (D) 4 


6. Given a curve y = 7x — x® and x increases at the rate of 2 units per second. 
The rate at which the slope of the curve is changing, when x = 51s: 


(A) -—60 units/sec (B) 60 units/sec 
(C) —70 units/sec (D) —140 units/sec 
x" sinx 


7. Let f(x) = , where p is a constant. The value of p for which 
p 


f'(0)=1is: 
(A) R (B) 1 
(C) 0 (D) —1 


8. IfA and B are events such that P(A/B) = P(B/A) ~ 0, then : 
(A) AcB, but Az#B (B) A=B 


(C) ANB=6 (D) P(A) = PB) 


9. A function f : IR > R defined as f(x) = x2 -—4x+5is: 
(A) injective but not surjective. (B) surjective but not injective. 


(C) both injective and surjective. (D) neither injective nor surjective. 


10. If Ais a square matrix of order 3 such that the value of |adj-A | = 8, then 
the value of |AT| is: 


(A) V2 (B) -V2 


(C) 8 (D) 2/2 
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3 2, 3 
11. If [2 dx = | x2 dx + [2 dx, then the value of kis: 


=f 0 2 
(A) 2 (B) 1 
1 
C) 0 D) — 
(C) (D) 5 
e 
12. The value of | log x dx is: 
1 
(A) 0 (B) 1 
(C) e (D) eloge 
13. The area bounded by the curve y = vx , Y-axis and between the lines y =0 
andy = 31s: 
(A) 2/3 (B) 27 
(C) 9 (D) 3 


14. The order of the following differential equation 


d°y dy : d*y 4, 
S542] ~Aog| 1s: 


x 

(A) not defined (B) 3 

(C) 4 (D) 5 
7 -3 -8 1 3 3 

15. Ifinverse of matrix|-—1 1 £O Jisthe matrix/]1 A _ 3), then value of A 

-l1 O 1 1 3 4 

is: 

(A) -4 (B) 1 

(C) 3 (D) 4 


16. Find the matrix A*, where A = la;; 


given by i maximum (1, J) — minimum (i, j) : 


0 O O 1 
wf of? 
1 O 1 1 
© 154 o | 
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] is a 2 x 2 matrix whose elements are 


Le 


18. 


19. 


20. 


, : aw) . ‘ 
Derivative of eS! with respect to cos x 1s: 
. ae ea 
(A) sin x eS'* (B) cos xe 


(C) -—2cosx esin’x (D) -2 sin? xcos x esin*x 


The function f(x) = a 2 igs a local minima at x equal to: 
x 


(A) 2 (B) 1 
(C) 0 (D) -2 


Assertion — Reason Based Questions 


Direction : In questions numbers 19 and 20, two statements are given 
one labelled Assertion (A) and the other labelled Reason (R). Select the 


correct answer from the following options : 


(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the 
correct explanation of the Assertion (A). 


(B) Both Assertion (A) and Reason (R) are true and Reason (R) is not the 
correct explanation of the Assertion (A). 


(C) Assertion (A) is true, but Reason (R) is false. 
(D) Assertion (A) is false, but Reason (R) is true. 


Assertion (A) : Domain of y = cos_!(x) is [—1, 1]. 


Reason (R)  : The range of the principal value branch of y = cos7!(x) is 


Assertion (A) : The vectors 


represent the sides of a right angled triangle. 


Reason (R)  : Three non-zero vectors of which none of two are 
collinear forms a triangle if their resultant is zero vector 
or sum of any two vectors is equal to the third. 
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SECTION - B 


This section has 5 Very Short Answer questions of 2 marks each. 


2 
21. Simplify : cos-!x + cos! ; eo ; =< i ell 


22. (a) Find: | cos8 x elog sin x dy 


OR 


23. The surface area of a cube increases at the rate of 72 cm2/sec. Find the 


rate of change of its volume, when the edge of the cube measures 3 cm. 


24. Find the vector equation of the line passing through the point (2, 3, —5) 


and making equal angles with the co-ordinate axes. 


25. (a) Verify whether the function f defined by 


eres x0 
f(x) = x)? 
0 rae 3 


1s continuous at x = O or not. 
OR 


(b) Check for differentiability of the function f defined by f(x) = |x — 5 


, at 


the point x = 5. 
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SECTION —- C 


There are 6 short answer questions in this section. Each is of 3 marks. 


T 
Pee ai 
26. (a) Evaluate: [at 
COS X el = ects 
0 
OR 


2x +1 
b) Find: | ——— md 
. = Pace (x —1) = 


D 
27. Ify =(tan-!x)*, show that (x? + y2t¥ 4 Q(x + 1) 2 =. 
dx? dx 


28. (a) Find the particular solution of the differential equation 


dy — 2xy = 3x? er > y(O) = 5. 
dx 


OR 
(b) Solve the following differential equation : 


x* dy + y(x + y) dx =0 


29. (a) Find _ if (cos x)¥ = (cos y) *. 
x 


OR 
2 
(b) If ¥1—x* +1-y* =a(x—yy), prove that “ = is 
xX —X 
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30. 


Ol. 


32. 


33. 


OA. 
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ae 1 > > _ od A A 
Find the projection of vector (b + c) on vector a, where a = 21+ 2j +k, 


—> A A A A A 
b=1+3j)+kand ¢=i+tk. 


An urn contains 8 red and 2 white marbles. Two marbles are drawn one 
by one with replacement from the urn. Find the probability distribution of 
the number of white balls. Also, find the mean of the number of white 
balls drawn. 


SECTION —- D 


There are 4 long answer questions in this section. Kach question is of 
5 marks. 


Find the area of the region bounded by the curve 4x? + y” = 36 using 
integration. 


(a) Find the co-ordinates of the foot of the perpendicular drawn from the 


point (2, 3, —8) to the line eee =a ies 
2 6 3 


Also, find the perpendicular distance of the given point from the line. 
OR 
(b) Find the shortest distance between the lines L, & L, given below : 


L, : The line passing through (2, —1, 1) and parallel to ; = = = 
Lo:r=i+(2ut+1)j—-(u+ 2k. 
L 2 -=3 
(a) If A =/2 0 -83], then find A! and hence solve the following 
1 2 0O 
system of equations : 
x+ 2y—-—3z=1 
2x—3Z=2 
x+2y=3 
OR 


1 2 -8 -6 17 18 
(b) Find the product of the matrices|2 3 2 14 5 -8 /and 
3 -3 -4/ /-15 9 -1 
hence solve the system of linear equations : 
x+ 2y —3z=-4 
262 BY P2e= 2 
3x — 3y —4z=11 


35. Solve the following L.P.P. graphically : 
Minimise Z = 6x + 3y 
Subject to constraints 
Ax +y = 80; 
x+ dy = 115; 
3x + 2y < 150 
x,y 20 


SECTION - E 
In this section there are 3 case study questions of 4 marks each. 


36. A rectangular visiting card is to contain 24 sq.cm. of printed matter. The 
margins at the top and bottom of the card are to be 1 cm and the margins 
on the left and right are to be 1% cm as shown below : 


WL, 
YY 


Printed matter 


fe Ce act p os ibe: 
yt cs + Lest wht, ShA 


go kk RAR Uap A rere 


On the basis of the above information, answer the following questions : 
(i) Write the expression for the area of the visiting card in terms of x. 


(11) Obtain the dimensions of the card of minimum area. 


65/5/3/22/Q5QPS Page 19 of 24 P.T.O. 


37. A departmental store sends bills to charge its customers once a month. 
Past experience shows that 70% of its customers pay their first month bill 
in time. The store also found that the customer who pays the bill in time 
has the probability of 0.8 of paying in time next month and the customer 
who doesn’t pay in time has the probability of 0.4 of paying in time the 


next month. 
Based on the above information, answer the following questions : 


G) Let E, and E, respectively denote the event of customer paying or 


not paying the first month bill in time. 
Find P(E,), P(K,). 
(ii) Let A denotes the event of customer paying second month’s bill in 


time, then find P(AIE,) and P(AIE,). 


(iii) Find the probability of customer paying second month's bill in time. 
OR 


(iii) Find the probability of customer paying first month’s bill in time if it 


is found that customer has paid the second month’s bill in time. 
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38. (a) Students of a school are taken to a railway museum to learn about 


railways heritage and its history. 


An exhibit in the museum depicted many rail lines on the track near 
the railway station. Let L be the set of all rail lines on the railway 


track and R be the relation on L defined by 
R = ((,, lg) : J, 1s parallel to /,} 

On the basis of the above information, answer the following questions : 
(i) Find whether the relation R is symmetric or not. 
(ii) Find whether the relation R is transitive or not. 


(1) If one of the rail lines on the railway track is represented by the 
equation y = 3x + 2, then find the set of rail lines in R related to 
it: 

OR 


(b) Let S be the relation defined by 5 = {(/,, /5) : 1, 1s perpendicular to /,} 


check whether the relation S is symmetric and transitive. 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(i) 


(ii) 


(iti) 


(iv) 


(v) 


(v1) 


(vii) 


(viii) 


(ix) 


This question paper contains 88 questions. All questions are compulsory. 

This question paper is divided into five Sections — A, B, C, Dand E. 

In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 

In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 


In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 

In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 

In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


If A is a square matrix of order 3 and |A| = 6, then the value of | adj A| 


is: 
(a) 6 (b) 36 
(c) 27 (d) 216 


1/6 
The value of | sin 3x dx is: 
0 


V3 1 
(a) oa 2. (b) 7 3 
3 1 
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> > > > > 
If a,b and(a + b)are all unit vectors and 0 is the angle between a 


—> 
and b , then the value of 0 is: 


20 OT T T 
a b ee “ d = 
(a) : (b) - (c) . (d) F 
The projection of vector i on the vector i + + 2k is: 
1 2 3 
(a) (b) V6 (c) = — (dd) — 
V6 V6 J6 


A family has 2 children and the elder child is a girl. The probability that 
both children are girls is : 


1 1 1 3 
= b S = d hes 
(a) ; (b) 5 (c) 5 (d) i 
The vector equation of a line which passes through the point (2, — 4, 5) 
x+3 4-y 2+8. 
= = SS 
2 6 


and is parallel to the line 


+ A A A A A A 
=(—21 +4j —5k)+A(8i +2j +6k) 


(a) r 
> A A A A A A 
(b) r =(21 —4j +5k)+A(381i —2j +6k) 
—> A A NA A A A 
(c) r =(21 —4j +5k)+A(8i +2j +6k) 
> A A A A A A 
(d) r =(-2i1 +4j —5k)+A(i —2j -6k) 
2x = 3 10 1 
For which value of x, are the determinants and 
XxX — 
equal ? 
(a) +3 (b) —3 (c) VD (d) 2 
The value of the cofactor of the element of second row and third column 
4 3 2 
in the matrix |2 —-1 QO] is: 
1 2 3 
(a) 5 (b) —5 (c) ee | (d) 11 


10. 


Lt, 


12. 


13. 


14. 


The difference of the order and the degree of the differential equation 


2 
2 3 
ae +(2) + x*=0is: 
dx? dx 


(a) 1 (b) 2 (c) —-1 (d) O 


1 
If matrix A = | ; | and A? = kA, then the value of k is: 


(a) 1 (b) —2 (c) 2 (d) —1 
| ee is equal to 
sin“ x .cos* x 
(a) tan x —cotx+C (b) —cot x —tanx+C 
(c) cotx+tanx+C (d) tan x —cot x —C 


The integrating factor of the differential equation (3x? + y) = =x is 
y 


ey = (oe Go 2 Ce 
x x 


x2 
The point which lies in the half-plane 2x +y—4<0 is: 
(a) (0, 8) (b) (1, 1) 
(c) (5, 5) (d) (2, 2) 


If (cos x)” = (cos y)*, then = is equal to: 
x 


(a) y tan x + log (cos y) 


x tan y — log (cos x) 


x tan y + log (cos x) 
(b) 2 
y tan x + log (cos y) 


(c) y tan x — log (cos y) 


x tan y — log (cos x) 


(a) y tan x + log (cos y) 


x tan y + log (cos x) 
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16. 


17. 


18. 


3 2 4 1 
It is given that X ; = ml Then matrix X is: 


1 O 0 -1 
(a) (b) 

0 1 1 1 
1 1 1 -1 

(d) 

1 -1 1 -1 
If ABCD is a parallelogram and AC and BD are its diagonals, then 
> > 
AC + BD is: 

> > > > 
(a) 2DA (b) 2AB (c) 2BC (d) 2BD 


If x =acos0+bsin 0, y =a sin 0—bcos 9, then which one of the 
following is true ? 


d*y dy d*y __dy 
(a) 2-7 _y~“iy=0 (b) y*-4 +x—~+y=0 
dx? d dx? d 
d? d d? d 
ee IR i ce A | d 7 ca as a 
Fo te (d) gy 


The corner points of the bounded feasible region of an LPP are O(0, 0), 
A(250, 0), B(200, 50) and C(O, 175). If the maximum value of the objective 
function Z = 2ax + by occurs at the points A(250, 0) and B(200, 50), then 
the relation between a — bis: 


; 0f bee atest atest 
(0,17 de SS 
HD TIN ee eee 


ia 


mane 
fo B02 
(a) 2a=b (b) 2a = 3b (c) a=b (d) a=2b 
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ae 

Questions number 19 and 20 are Assertion and Reason based questions carrying 
1 mark each. Two statements are given, one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 


as given below. 


(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 


correct explanation of the Assertion (A). 


(b) Both Assertion (A) and Reason (R) are true and Reason (R) is not 


the correct explanation of the Assertion (A). 
(c) Assertion (A) is true, but Reason (R) is false. 


(d) Assertion (A) is false, but Reason (R) is true. 
19. Assertion (A): The principal value of cot—! (/3 ) is ze 


Reason (R): Domain of cot-!x is R—{—1, 1}. 


20. Assertion (A): Quadrilateral formed by vertices A(0, 0, 0), B(38, 4, 5), 
C(8, 8, 8) and D(5, 4, 3) is a rhombus. 


Reason (R): ABCD is arhombus if AB = BC = CD = DA, AC z# BD. 


SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 


> => > > 2 > 
21. If three non-zero vectors are a , b and c suchthata .b=a.ce 


> > > DH > -> 
anda x b = a x c,thenshowthat b = c. 


22. (a) Simplify : 


ie COs X 
1—sin x 
OR 


(b) Prove that the greatest integer function f: RR, given by 


f(x) = [x], is neither one-one nor onto. 
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24. 


25. 


Function fis defined as 


2x+2, if x<2 
f(x) = k, ft x=2 
3X, if x>2 


Find the value of k for which the function fis continuous at x = 2. 


Find the intervals in which the function f(x) = x* — 4x? + 4x2 + 15, 


is strictly increasing. 


> > > > > 
(a) Ifa, b and ¢ are three vectors such that |a | =7, | b | = 24, 
> > > > > 
| c |=25 and a+b+ce2=0, then find the value of 
> > > > > DH 
a.-bt+b.c+t+ec.a 
OR 


(b) If a line makes angles a, B and y with x-axis, y-axis and z-axis 


respectively, then prove that sin? a + sin? 6 + sin? y = 2. 


SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. 
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(a) Evaluate : 


t/2 
| X siN X COS X 


sin* x + cos* x 


dx 


OR 
(b) Evaluate : 


3 
| (|x-—1] +|x-2]) dx 
1 


27. (a) Find the particular solution of the differential equation 


dy Smee d given that y = 1 when x = 0. 


? 
dx x24y2 


OR 


(b) Find the particular solution of the differential equation 


(1 pi) Spree : , given that y = 0 when x= 1. 
dx 1+x? 

28. (a) Out of two bags, bag A contains 2 white and 38 red balls and bag B 

contains 4 white and 5 red balls. One ball is drawn at random from 

one of the bags and is found to be red. Find the probability that it 


was drawn from bag B. 
OR 
(b) Out of a group of 50 people, 20 always speak the truth. Two 
persons are selected at random from the group (without 
replacement). Find the probability distribution of number of 


selected persons who always speak the truth. 


29. Find: 


| cos 0 do 
43 —3sin 0 — cos? 0 
30. Solve the following Linear Programming Problem graphically : 
Minimise z = 3x + 8y 
subject to the constraints 
3x+4y>8 
ox + 2y>11 
x20,y2=0 


31. Find: 


2 
| ae dx 
x“(x* +4) 
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SECTION D 


This section comprises long answer type questions (LA) of 5 marks each. 


38 2 1 
32. If matrix A= |4 1_ 8/, find A? and hence solve the following 
1 1 1 


system of linear equations : 
3x + 2y + z= 2000 
4x+y+4+3z = 2500 
x+y+z=900 
x+]l yts 2+98 


= and 
3 5 a, 


33. (a) Show that the lines 


x-2 ie a intersect. Also find their point of 


1 3 
intersection. 
OR 
(b) Find the shortest distance between the pair of _ lines 
“= = a =z and “e = yo n=2. 


34. Find the area of the triangle ABC bounded by the lines represented by 
the equations 5x — 2y —-10 = 0, x -y —9 = 0 and 3x — 4y — 6 = 0, using 


integration method. 


35. (a) Show that the relation S in set R of real numbers defined by 
S={(a,b):a<b?, ae R, be R} 
is neither reflexive, nor symmetric, nor transitive. 


OR 


(b) Let R be the relation defined in the set A = {1, 2, 3, 4, 5, 6, 7} by 

R = {(a, b) : both a and b are either odd or even}. Show that 

R is an equivalence relation. Hence, find the elements of 
equivalence class [1]. 
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SECTION E 


This section comprises 3 case study based questions of 4 marks each. 
Case Study - 1 


36. Ina group activity class, there are 10 students whose ages are 16, 17, 15, 
14, 19, 17, 16, 19, 16 and 15 years. One student is selected at random 
such that each has equal chance of being chosen and age of the student is 


recorded. 


On the basis of the above information, answer the following questions : 


(1) Find the probability that the age of the selected student is a 
composite number. 1 


(i) Let X be the age of the selected student. What can be the value 


of X ? 1 
(ii) (a) Find the probability distribution of random variable X and 
hence find the mean age. Z 
OR 


(iii) (b) A student was selected at random and his age was found to be 
ereater than 15 years. Find the probability that his age is a 
prime number. Z 
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Case Study - 2 


37. A housing society wants to commission a swimming pool for its residents. 
For this, they have to purchase a square piece of land and dig this to such 
a depth that its capacity is 250 cubic metres. Cost of land is = 500 per 
square metre. The cost of digging increases with the depth and cost for 


the whole pool is = 4000 (depth)?. 


= - 
; s eek 
= re ae? 


. $7 ¢ 
8 ‘& eR s 


Suppose the side of the square plot is x metres and depth is h metres. 


On the basis of the above information, answer the following questions : 
(1) Write cost C(h) as a function in terms of h. 1 
(ii) Find critical point. 1 


(ii) (a) Use second derivative test to find the value of h for which cost 
of constructing the pool is minimum. What is the minimum 
cost of construction of the pool ? y 


OR 
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38. 


Gii) (b) Use first derivative test to find the depth of the pool so that 
cost of construction is minimum. Also, find relation between x 
and h for minimum cost. 


Case Study - 3 


In an agricultural institute, scientists do experiments with varieties of 
seeds to grow them in different environments to produce healthy plants 
and get more yield. 


A scientist observed that a particular seed grew very fast after 
germination. He had recorded growth of plant since germination and he 
said that its growth can be defined by the function 


f(x) = 5x8 — 4x24 15x +2, 0<x<10 


where x is the number of days the plant is exposed to sunlight. 


On the basis of the above information, answer the following questions : 
(1) What are the critical points of the function f(x) ? 


(ii) Using second derivative test, find the minimum value of the 


function. 
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a 


General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(1) 


(ii) 


(itt) 


(iv) 


(v) 


(v1) 


(vii) 


(viii) 


(ix) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, Dand E. 


In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 


each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 


In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 


In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 


In Section E, Questions no. 36 to 88 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


Derivative of tan—! —S with respect to sin! (2x./1— x?) is: 
1-x 


(c) 2 (dd) - 
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3 2 4 1 
2. It is given that X i | = | : . Then matrix X is: 
1 O 0 -1l 
(a) | | (b) | 
0 1 1 1 
1 1 1 -1 
of @ fo 
1 -1 1 -1 


3. The value of the cofactor of the element of second row and third column 
4 3 2 
in the matrix |2 —-1 QO] is: 
1 2 3 
(a) 5 (b) =5 (c) —11 (d) 11 


4. Solution of the differential equation (1 + y”) (1 + log x) dx+ x dy =0 is: 


(log | x |)" 
(a) tanly+log |x| + 5 =C 
2 
(b) tan! y—log |x| + ees. =C 
2 
(c) tant y —log |x| - 88120" _¢ 
2 
(d) tan! y+ log |x| — iL =C 
5. If ABCD is a parallelogram and AC and BD are its diagonals, then 
> > 
AC + BD is: 
> > > > 
(a) 2DA (b) 2AB (c) 2BC (d) 2BD 


6. If x = acos 0+ bsin 0, y =a sin 80—b cos 9, then which one of the 
following is true ? 


2 2 
d d d 
(a) oy ge t=O bh) yy ex ge ty =0 
xX xX 
d*y od d*y d 
DS: Be ep) d DOE De 2 te On Me 
(c) 2 re y (d) 2 oe y 
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7. The corner points of the bounded feasible region of an LPP are O(0, 0), 
A(250, 0), B(200, 50) and C(O, 175). If the maximum value of the objective 
function Z = 2ax + by occurs at the points A(250, 0) and B(200, 50), then 
the relation between a and bis: 


ASAE 
200 BRE 
(0,175) aed esaet 


S 


ay 
\y 


(> 


y 
fee 


YY, 


LM , 
Sica 


(a) 2a=b 2a = 3b (c) a= 


(d) a=2b 


8. A family has 2 children and the elder child is a girl. The probability that 
both children are girls is : 
1 


(a) = (b) 


1 3 
A 8 (c) (d) 4 


i 

2 
1 —] 9 

9. If matrix A = i ; and A” = kA, then the value of k is: 


(a) 1 (b) —2 (c) 2 (dq) -1 


10. The vector equation of a line which passes through the point (1, — 2, 3) 
A A A 
and is parallel to the vector 31 —2j +4k is: 


y 


A A A A A A 
(a) r =(—i1 +2j +38k)+A(81 -2j +4k) 


y 


(b) r =(-31 +2) —4k)+A(i —2) +3k) 
> A A A A A A 

(c) r =(i —2j +38k)+A(81 -—2j +4k) 
= A A A A A A 

(d) r =(31 —2j) +4k)+AQi —2j +3k) 
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2 14 
11. If e zie , then xis: 
1 xj|/l 8 


(a) (b) —-38 


(c) —-4 (d) 4 
12. If Ais a square matrix of order 3 and |A| = 6, then the value of | adj A| 
is: 
(a) 6 (b) 36 
(c) 27 (d) 216 
7/6 
18. The value of | sin 3x dx is: 
0 


V3 1 
=e b) —-<— 
(a) 5 (b) 3 
V3 1 
a d oe 
(c) : (d) 5 
> > > » > 
14. Ifa,b and(a + b)areall unit vectors and 0 is the angle between a 


—_> 
and b , then the value of 0 is: 


27 51 T T 
aia b as a d us 
(a) : (b) 3 (c) : (d) F 
15. | ea is equal to 
sin“ x .cos* x 
(a) tan x —cotx+C (b) —cot x —tanx+C 
(c) cotx+tanx+C (d) tan x —cot x —C 


16. The point which lies in the half-plane 2x +y—4<0O is: 
(a) (0, 8) (b) (1,1) 
(c) (5, 5) (d) (2, 2) 
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- > > > > 
17. Let P and Q be two points with position vectors a —2b and2a + b 
respectively. The position vector of a point which divides the join of P and 


Q externally in the ratio 3:2 is: 


—> 
> > 
(a) 4a +7b (bp) 28 ; ifs 
> _» > > 
(c) 4a -—7b (d) a +4b 


18. The difference of the order and the degree of the differential equation 


2 \2 3 
3) + (2) + x*=0is: 
dx dx 
(a) 1 (b) 2 (c) —-1 (d) O 


Questions number 19 and 20 are Assertion and Reason based questions carrying 
1 mark each. Two statements are given, one labelled Assertion (A) and the other 


labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 


as given below. 


(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 


correct explanation of the Assertion (A). 


(b) Both Assertion (A) and Reason (R) are true and Reason (R) is not 


the correct explanation of the Assertion (A). 
(c) Assertion (A) is true, but Reason (R) is false. 


(d) Assertion (A) is false, but Reason (R) is true. 
19. Assertion (A): The principal value of cot-! (3 ) is a 


Reason (R): Domain of cot-!x is R—{-1, 1}. 


20. Assertion (A): Quadrilateral formed by vertices A(O, 0, 0), B(8, 4, 5), 
C(8, 8, 8) and D(5, 4, 3) is a rhombus. 


Reason (R): ABCD is arhombus if AB = BC = CD = DA, AC # BD. 
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SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 


21. Find the interval in which the function x® — 12x? + 36x + 17 is strictly 


increasing. 
: : A+x7 . 
22. Find the points at which the function f(x) = ——— 1s discontinuous. 
4x —-—x 
> > > > > 

23. (a) Ifa, b and c are three vectors such that |a | =7, | b | = 24, 

> > > > a> 

| c |=25 and a+b+ce2=0, then find the value of 


> > 27> 27> 7) D> 
a.b+b.ct+ec.a. 
OR 
(b) If a line makes angles a, B and y with x-axis, y-axis and z-axis 


respectively, then prove that sin? «+ sin? 6 + sin? y = 2. 


24. (a) Simplify: 


ne cos X 
1—sin x 
OR 


(b) Prove that the greatest integer function f: R-—R, given by 


f(x) = [x], is neither one-one nor onto. 


—> A A A —> N A A : 
25. For the vectors a = 1-—2j +3k and b = 21 +3j —5k, verify that 
> > > 
the angle between a anda x bis 5 
SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. += Find: 


xX 
| a er 
5 —4e* — @2% 
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27. #£xFind: 
28. = (a) 
(b) 
29. (a) 
(b) 
30. (a) 


(b) 


2 
| S = 1 dx 
x“(x* + 4) 
Out of two bags, bag A contains 2 white and 3 red balls and bag B 
contains 4 white and 5 red balls. One ball is drawn at random from 


one of the bags and is found to be red. Find the probability that it 
was drawn from bag B. 


OR 
Out of a group of 50 people, 20 always speak the truth. Two 
persons are selected at random from the group (without 
replacement). Find the probability distribution of number of 
selected persons who always speak the truth. 


Find the particular solution of the differential equation 
— = , given that y = 1 when x = 0. 

OR 
Find the particular solution of the differential equation 


(1 + 2) + 2xy = ; : given that y = 0 when x = 1. 
x + 


x2” 
Evaluate: 
t/2 
X SIN x COS x 
| a dx 
sin* x +cos* x 
0 
OR 
Evaluate: 


3 
| (|x-—1] +|x-2]) dx 
1 


31. Solve the following Linear Programming Problem graphically: 
Maximise z = 10x + 1l5y 
subject to the constraints : 


65/C/2 


3x + 2y < 50 
x + 4y = 20 
x28, y20 
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SECTION D 


This section comprises long answer type questions (LA) of 5 marks each. 


xt] yrs _Zto anal 


32. (a) Show that the lines 
3 5 7 


Bee ee _ intersect. Also find their point of 


1 3 
intersection. 
OR 
(b) Find the’ shortest distance between the pair of lines 
oe = _ =Z and < = yo 2 =2. 


33. (a) Show that the relation S in set R of real numbers defined by 
S = {(a,b):a<b?, ac R, be R} 


is neither reflexive, nor symmetric, nor transitive. 


OR 
(b) Let R be the relation defined in the set A = {1, 2, 3, 4, 5, 6, 7} by 
R = {(a, b) : both a and b are either odd or even}. Show that 
R is an equivalence relation. Hence, find the elements of 
equivalence class [1]. 


1 1 1 
34. Let A=/6 7 8 |, find A“! and hence solve the following system of 
6 7 -8 


linear equations : 
x+y+z= 5000 
6x + 7y + 8z = 35800 
6x + 7y — 8z = 7000 


35. Using integration, find the area of the region bounded by the triangle 
ABC when its sides are given by the lines 4x -y+5=0, x+y-5=0 
and x—4y+5=0. 
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SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. A housing society wants to commission a swimming pool for its residents. 
For this, they have to purchase a square piece of land and dig this to such 


a depth that its capacity is 250 cubic metres. Cost of land is = 500 per 


square metre. The cost of digging increases with the depth and cost for 
the whole pool is = 4000 (depth). 


Suppose the side of the square plot is x metres and depth is h metres. 
On the basis of the above information, answer the following questions : 


(i) Write cost C(h) as a function in terms of h. 1 


(ii) Find critical point. 1 
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(iii) (a) Use second derivative test to find the value of h for which cost 
of constructing the pool is minimum. What is the minimum 
cost of construction of the pool ? 2 


OR 


Gii) (b) Use first derivative test to find the depth of the pool so that 
cost of construction is minimum. Also, find relation between x 
and h for minimum cost. Z 


Case Study — 2 


37. Ina group activity class, there are 10 students whose ages are 16, 17, 15, 
14, 19, 17, 16, 19, 16 and 15 years. One student is selected at random 
such that each has equal chance of being chosen and age of the student is 
recorded. 


On the basis of the above information, answer the following questions : 


(1) Find the probability that the age of the selected student is a 


composite number. 1 
(i) Let X be the age of the selected student. What can be the value 
of X ? 1 
(ii) (a) Find the probability distribution of random variable X and 
hence find the mean age. Z 
OR 
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(ii) (b) A student was selected at random and his age was found to be 
ereater than 15 years. Find the probability that his age is a 


prime number. 
Case Study - 3 


38. In an agricultural institute, scientists do experiments with varieties of 
seeds to grow them in different environments to produce healthy plants 
and get more yield. 


A scientist observed that a particular seed grew very fast after 
germination. He had recorded growth of plant since germination and he 
said that its growth can be defined by the function 


f(x) = 5x8 — 4x2 + 15x +2, 0<x<10 


where x is the number of days the plant is exposed to sunlight. 


On the basis of the above information, answer the following questions : 
(i) What are the critical points of the function f(x) ? 


(ii) Using second derivative test, find the minimum value of the 


function. 
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a 


General Instructions : 


Read the following instructions very carefully and strictly follow them : 


(i) 
(ii) 
(111) 
(iv) 
(v) 
(v1) 
(vii) 


(viii) 


(ix) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, Dand E. 
In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 


questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 

In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 

In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 

In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 

In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


I; 


Integrating factor of the differential equation x — 2y = 4x? is: 
x 


(a) x O = 
x 
© = (d) -x? 
x 
2 4 1 
It is given that X = . Then matrix X is : 
1 -1l 2 3 
1 O O -1 
(a) (b) 
0 1 1 1 
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2X —3 10 
3. For which value of x, are the determinants and P 
xX —_— 
equal ? 
(a) +3 (b) -—8 (c) eZ, (d) 2 


4. The corner points of the bounded feasible region of an LPP are O(0, 0), 
A(250, 0), B(200, 50) and C(O, 175). If the maximum value of the objective 
function Z = 2ax + by occurs at the points A(250, 0) and B(200, 50), then 
the relation between a a bis: 


ae Hn 
PA Hal 
00f—Ne- EES EE cn ESSE st ae ast ae tooo 
ben E 
itt 
ie 
Po HES 
ie 
Ve 
1(250,0)>. ar 300 7 
OO 
(a) 2Qa=b (b) 2a=8b (c) a=b (d) az=2b 
5. The angle between’ the lines zs 7 : = ——# 22 ; and 
x+3 7 y-2 _ Z+5 is: 
—8 5 4 
2 1 
(a) cos} = (b) cos (—. 
3 V3 
T 
— d 
(c) . (d) 


EE wAla 


6. A fair die is rolled. Events E and F are 
respectively. Value of P(E|F) is : 


(a) 


= {1, 3, 5} and F = {2, 3} 


(b) 
(c) 


bDo| rR c|e 


(d) 
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10. 


11. 


12. 


> > > > > 
If a,b and(a + b)areall unit vectors and 0 is the angle between a 


—> 
and b , then the value of 0 is: 


za oy 2 (c) 


TU 
(a) 3 6 3 (d) 


bs 
6 


If ABCD is a parallelogram and AC and BD are its diagonals, then 
> > 
AC + BD is: 


> > > > 
(a) 2DA (b) 2AB (c)  2BC (d) 2BD 


If x =acos 0+bsin 0, y =a sin 0 —bcos 9, then which one of the 
following is true ? 


2 Z, 
(a) yO xe ty=0 (b) a +xch ey =0 
x x 
d? d d? d 
9a°y agy ae eee) Seer 
(c) y a ae y=0 (d) y a2 ae y=0 


1 
If matrix A = | ; | and A? = kA, then the value of k is: 


(a) 1 (b) —-2 (c) 2 (d) -1 
The difference of the order and the degree of the differential equation 
(sy eal + x4=Ois: 
dx? dx 
(a) 1 (b) 2 (c) —-1 (d) 0 


2 


cos 2x 
| — is equal to 
sin“ x .cos* x 


(a) tan x —cotx +C (b) —cot x —tanx+C 


(c) cotx + tanx+C (d) tan x —cot x —C 
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18. If Ais a square matrix of order 3 and |A| = 6, then the value of | adj A| 
1s: 


(a) 6 (b) 36 
(c) 27 (d) 216 
Xx+y+zZ 3 
14. Inthe matrix equation| x+z |=] 2], the value ofzis: 
y + 2z —1 
(a) 1 (b) 2 
(c) —-1 (d) -2 


15. If y=log tan( = +3 , then dy is : 
4 2 dx 


(a)  secx (b) cosecx 

(c) tanx (d) secxtanx 
16. The point which lies in the half-plane 2x +y—4<0O is: 

(a) (0, 8) (b) (1, 1) 

(c) (5, 5) (d) (2, 2) 


1/6 
17. The value of | sin 3x dx is: 
0 


V3 1 
(a) = 2. (b) _ 3 
V3 1 


A A A A 
18. The projection of vector 1 on the vector i + j +2k is: 


a. <2 (b) V6 (c) = (d) 


Sl 
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Questions number 19 and 20 are Assertion and Reason based questions carrying 
1 mark each. Two statements are given, one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 
as given below. 


(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of the Assertion (A). 


(b) Both Assertion (A) and Reason (R) are true and Reason (R) is not 
the correct explanation of the Assertion (A). 


(c) Assertion (A) is true, but Reason (R) is false. 
(d) Assertion (A) is false, but Reason (R) is true. 


19. Assertion (A): Quadrilateral formed by vertices A(0O, 0, 0), B(8, 4, 5), 
C(8, 8, 8) and D(5, 4, 3) is a rhombus. 
Reason (R): ABCD is arhombus if AB = BC = CD = DA, AC z#BD. 


20. Assertion (A): The principal value of cot-! (V3 ) is a 
Reason (R): Domain of cot-!x is R—{—1, 1}. 


SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 
21. Find a vector of magnitude 6, which is perpendicular to each 
A 


> »> > > > A A A 
of the vectors a +b and a-—b, where a =i1+j+k and 


> A A A 
b =14+2j +3k. 


> > > > > 
22. (a) Ifa, b and c¢ are three vectors such that |a | =7, | b | = 24, 
> > > > > 
| c |=25 and a+b+ce2=0, then find the value of 
> > 27> 7 YF D> 
a.-.b+b.c+t+c.a 
OR 


(b) If a line makes angles a, B and y with x-axis, y-axis and z-axis 


respectively, then prove that sin? «+ sin? B + sin? y = 2. 
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23. The function 
3ax + b, if x>l 
x)= iB if xe=l 
bax —2b, if x<l 


is continuous at x = 1. Find the values of a and b. 
24, Find the interval in which the function f(x) = x? + - , x #0 is decreasing. 
x 


25. (a) Simplify: 


oe cos X 
1—sin x 


OR 


(b) Prove that the greatest integer function f: R—R, given by 
f(x) = [x], is neither one-one nor onto. 


SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. (a) Out of two bags, bag A contains 2 white and 8 red balls and bag B 
contains 4 white and 5 red balls. One ball is drawn at random from 
one of the bags and is found to be red. Find the probability that it 
was drawn from bag B. 

OR 
(b) Out of a group of 50 people, 20 always speak the truth. Two 
persons are selected at random from the group (without 
replacement). Find the probability distribution of number of 


selected persons who always speak the truth. 


27. #£=¥Find: 


| cos 8 do 
3 —3sin 0 — cos” 6 
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28. (a) Evaluate : 


n/2 
| xX sin X COS x 


sin* x + cos* x 


dx 


OR 


(b) Evaluate : 


3 
| (|x-1] +|x-2|) dx 
1 


29. + Find: 


| = 


(x? +1) (x —1) 


30. Solve the following Linear Programming Problem graphically: 
Minimise z = 6x + Ty 


subject to the constraints 


2x+y28 
x+2y>10 
x,y20 
31. (a) Find the particular solution of the differential equation 
dy 3 ew , given that y = 1 when x= 0. 
OR 
(b) Find the particular solution of the differential equation 


(1 + x2 4 2xy = aoe given that y = 0 when x = 1. 
x +X 
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SECTION D 


This section comprises long answer type questions (LA) of 5 marks each. 


32. Using integration, find the area of the region bounded by the triangle 
whose vertices are (— 1, 2), (1, 5) and (8, 4). 


1 1 1 
33. If A=]|1 O- 2\|, find A and hence solve the following system of 
3 1 1 


linear equations : 
Xx+y+z=6 
x+22=7 
dxty+z=12 


34. (a) Show that the relation S in set R of real numbers defined by 
S = {(a,b):a<b?, ac R, be R} 
is neither reflexive, nor symmetric, nor transitive. 
OR 


(b) Let R be the relation defined in the set A = {1, 2, 3, 4, 5, 6, 7} by 

R = {(a, b) : both a and b are either odd or even}. Show that 

R is an equivalence relation. Hence, find the elements of 
equivalence class [1]. 


1 
xX + _y+t+3 _2+9 ana 


35. (a) Show that the lines 
3 5 7 


EE es De te “ intersect. Also find their point of 


1 3 
intersection. 
OR 
(b) Find the’ shortest distance between the pair of lines 
“— = ts =Z and — = ya en =2. 
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SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


Case Study -1 


36. A housing society wants to commission a swimming pool for its residents. 
For this, they have to purchase a square piece of land and dig this to such 
a depth that its capacity is 250 cubic metres. Cost of land is © 500 per 
square metre. The cost of digging increases with the depth and cost for 
the whole pool is = 4000 (depth)?. 


ee) 


ay See 


B98 Ss 


; ; 
eid 
is 


Suppose the side of the square plot is x metres and depth is h metres. 
On the basis of the above information, answer the following questions : 


(i) Write cost C(h) as a function in terms of h. 1 
(ii) Find critical point. 1 
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(iii) (a) Use second derivative test to find the value of h for which cost 
of constructing the pool is minimum. What is the minimum 
cost of construction of the pool ? Z 


OR 


Gii) (b) Use first derivative test to find the depth of the pool so that 
cost of construction is minimum. Also, find relation between x 
and h for minimum cost. Z 


Case Study — 2 


37. In an agricultural institute, scientists do experiments with varieties of 
seeds to grow them in different environments to produce healthy plants 
and get more yield. 

A scientist observed that a particular seed grew very fast after 
germination. He had recorded growth of plant since germination and he 
said that its growth can be defined by the function 


f(x) = 5x8 — 4x? + 15x +2, 0<x<10 


where x is the number of days the plant is exposed to sunlight. 


On the basis of the above information, answer the following questions : 


(1) What are the critical points of the function f(x) ? 2 
(ii) Using second derivative test, find the minimum value of the 
function. 2 


65/C/3 ~~~~ Page 21 P.T.O. 


38. 


Case Study - 3 


In a group activity class, there are 10 students whose ages are 16, 17, 15, 
14, 19, 17, 16, 19, 16 and 15 years. One student is selected at random 
such that each has equal chance of being chosen and age of the student is 


recorded. 


On the basis of the above information, answer the following questions : 


(1) Find the probability that the age of the selected student is a 
composite number. 


(i) Let X be the age of the selected student. What can be the value 
of X ? 
(ii) (a) Find the probability distribution of random variable X and 
hence find the mean age. 
OR 


Gi) (b) A student was selected at random and his age was found to be 
ereater than 15 years. Find the probability that his age is a 
prime number. 
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General Instructions: 
Read the following instructions very carefully and strictly follow them : 


(i) This question paper contains 38 questions. All questions are 
compulsory. 


(ii) This question paper is divided into five Sections — A, B, C, D and 
E. 


(iit) In Section A, Questions no. 1 to 18 are multiple choice questions 
(MCQs) and questions number 19 and 20 are Assertion-Reason 
based questions of 1 mark each. 


(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) 
type questions, carrying 2 marks each. 


(v) In Section C, Questions no. 26 to 31 are short answer (SA) type 
questions, carrying 8 marks each. 


(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type 
questions carrying 5 marks each. 


(vit) In Section E, Questions no. 36 to 38 are case study based questions 
carrying 4 marks each. 


(viit) There its no overall choice. However, an internal choice has been 
provided in 2 questions in Section B, 3 questions in Section C, 
2 questions in Section D and 2 questions in Section E. 


(ix) Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


1. The domain of the function sin-!(2x) is: 


(a) [1,1] (b) [0, 1] 
1 1 1 1 
(c) - 9° 7 (d) (- 9” 5) 
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If the matrix |k+1 0 4] is a skew symmetric matrix, then 


-5 k O 
the value of kis: 
(a) 4 (b) 2 
(c) -2 (d) -4 


4 -8 
IfA= : a) then |A| is equal to: 


(a) 15 (b) —42 
(c) 0 (d) 25 
If A = ie a J and A + A’ =I, then the value of a is: 
sing cosa 
T T 
a by. 
(a) F (b) ; 
Tt Tt 
we dine 
(c) : (d) A 


If Ais a2 x 8 matrix and B is another matrix such that both 
A'B and BA’ are defined, then order of B is: 


(a) 3x2 (b) 2x3 
(c) 3x3 (d) 2x2 


Ify = 8 log /sinx, then at x = 7 1s: 
Xx 


2 
(a) 3 (b) 3 


(c) 


| 
& 
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7. Anangle@,0<0< 5 which increases twice as fast as its sine, 
1s: 


(a) (b) 


Pla wla 
wla Hla 


(c) (d) 
8. The value of k for which the function f, given by 
kx+1, if x<n 

f(x) = . 
cos x, if x>z 


is continuous at x = 7, 1S: 


9. If y=sin-1! (2x a) ee ae fi ase 


J2 2° dx 


10. The rate of change of the volume of a spherical bubble with 
respect to its radius r atr=3cmis: 


(a) 247cm?/cm (b) 3862cm?2/em 


(c) 3862cm?/cm (d) 247 cm?2/cem 
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11. [ cot” x dx equals: 


(a) —cotx+x+C (b) —cotx—-x+C 
(c) ecotx—-x+C (d) cotx+x+C 
r d 
12. The value of | 5 is: 
5+ 2x+x 
—] 
1 T 
fh b ne 
(a) ps (b) A 
1 T 
ue d te 
(c) F (d) 5 


13. The sum of the order and the degree of the differential equation 


(a) 5 (b) 6 
(c) 4 (d) 2 


14. A_ particular solution of the _ differential equation 
dy = y tan x dx; y= 1 when x = 0, is: 


(a) y=0 (b) y=1+secx 
(c) ys=secx (d) ycosx=0 


: > :| ae e. “Ts - A 
15. Ifa unit vector a makes angles 3 with i, ri with j and an 


NA 
acute angle 8 with k, then the value of 0 is: 


(a) (b) 


(c) (d) 


Wl/aAa wla 
Ola #la 
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16. The position vectors of two points A and B are Qa + b) and 


(a —3)) respectively. The position vector of a point C which 


divides AB externally in the ratio 1: 2 is: 

> > 
a 22.55 (b) -7b 

> > 
(c) (5a - b) G.-Geas 


17. The value of 4 for which the points A, B and C having position 
A A A A A A A A A 
vectors (31 —2j + 4k), (1 + Aj + k) and (-1 + 4j — 2k) 
respectively are collinear, is : 
(a) 4 (b) 1 
(c) 38 (d) 2 


18. The direction ratios of a line whose Cartesian equations are 
ox—d = 2y+1=5-6z, are: 


(a) 2,3,-1 (b) 3,-2,1 

(c) 2,1,=38 (d) 3,2,-1 
Questions number 19 and 20 are Assertion and Reason based 
questions carrying 1 mark each. Two statements are given, one 


labelled Assertion (A) and the other labelled Reason (R). Select the 


correct answer from the codes (a), (b), (c) and (d) as given below. 


(a) Both Assertion (A) and Reason (R) are true and Reason 
(R) is the correct explanation of the Assertion (A). 


(b) Both Assertion (A) and Reason (R) are true, but Reason 
(R) is not the correct explanation of the Assertion (A). 


(c) Assertion (A) is true and Reason (R) is false. 


(d) Assertion (A) is false and Reason (R) is true. 
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20. 


Assertion (A) : 


Reason (R): 


Assertion (A) : 


Reason (R): 
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The vector equation of a line passing through 
the points (1, 2, 3) and (3, 0, 2) is 

> A OA A A A A 

r =1+2j +3k +A(QQ1 —-2)j —k). 


Equation of a line passing through two points 


with position vectors a and  ~b _ is 


—> 
a ere 


Given two independent events A and B such 
that P(A) = 0°3 and P(B) = 0-6, then 
P(A and not B) = 0°12. 

For two independent events A and B, 
P(A and B) = P(A). P(B). 


SECTION B 


This section comprises very short answer (VSA) type questions of 


2 marks each. 


21. (a) Let the relation R be given as 
R = {(x, y): x, y e N and x + 3y = 12}. Find the domain 
and range of R. 
OR 
(b) Show that the function f: R —-> R, f(x) = x¢# is neither 
one-one nor onto. 
3 - 
22. Express the matrix A = i ¥ as the sum of a symmetric 
matrix and a skew-symmetric matrix. 
2 2 
23. Ify =x*%, prove that s — “(<2 _Y=9,. 
dx“ y\dx x 
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2 : . 
24. Express the vector a = bi 25 + 5k as the sum of two 
= A 
vectors such that one is parallel to the vector b = (33 + k) 


—> 
and the other is perpendicular to b. 


25. (a) Find the angle between the pair of lines given by 


x-3  y+2 _ 2+4 x-5 yt2 2 
{ =) 9° =38 2 6 
OR 
(b) Ifthe lines X—* = —* — 37% ana 
—3 4k —2 
oe = ayer) = a9 are perpendicular to each other, 
3k 6 —5 
find the value of k. 
SECTION C 


This section comprises short answer (SA) type questions of 3 marks 
each. 


26. Find the intervals in which the function given by 


f(x) = sin 3x, x € 0, 4 is (a) increasing (b) decreasing. 
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28. (a) Find: 


{ 2 

(1 —x)(1+x?) 
OR 

(b) Find: 


[3 -2x-x? dx 


29. Evaluate: 


[. x tan x 

—_——_——— dx 

0 sec x + tan x 

30. (a) Solve the differential equation x =y —x tan a, 
x 


OR 


(b) Find the particular solution of the differential equation 


See re cee iven (=)=1 
ce 5 $1 y 9 


31. (a) Let AandB be the events such that P(A) = =: P(B) = - 


and Pinot A or not B) = 7 Find whether A and B are 


(i) mutually exclusive (i1) independent. 


OR 


(bo) Find the mean of the number of tails in two tosses of a 


coin. 
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SECTION D 


This section comprises long answer (LA) type questions of 5 marks 
each. 


32. (a) Let R be a relation in R, the set of all real numbers, 
defined by R = {(a, b) : a < b}. 


Show that R is neither reflexive, nor symmetric and nor 
transitive. 


OR 
(b) Let set A = {1, 2, 3, ..., 10} and R be a relation in A x A, 
defined by (a, b) R (c,d) © a+d=b+c for all (a, b) and 
(c,d) ¢e AXA. Prove that R is an equivalence relation. 


33. Using integration, find the area enclosed by the curve 


34. While solving the linear programming problem Minimise and 
Maximise Z = 3x + 9Yy, subject to the constraints x + 3y < 60, 
x+y210,x<yandx20, y= 0 graphically, the corner points 
of the feasible region ABCD are A(O, 10), B(5, 5), C(15, 15) and 
D(O, 20). Find the minimum value and the maximum value of 
Z along with the corresponding corner points. 


S5:. (ay - Show thatthe lines ¢ So) 4 8G 4 ek vend 


r=i+ } + k + wi — } +2k) do not intersect. 
OR 
(b) Find the coordinates of the foot of perpendicular drawn 
from the point (8, —1, 11) to the line ~-Y-=. a 


Hence, write the equation of this perpendicular line. 
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SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. <A professional typist having his shop in a busy market charges 
= 200 for typing 8 English and 4 Hindi pages, while he charges 
= 275 for typing 5 English and 10 Hindi pages. 


Based on the above information, answer the following 


questions : 


(i) If he charges = x for one page of English and = y for one 
page of Hindi, express the above as a pair of linear 


equations. 1 


(i) Express the information in terms of matrix equation 


AX =B. 1 

Gii) (a) Find |AI. 2 
OR 

(ii) (b) Find (adj A). 2 
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Case Study — 2 


Ravindra started to run a small factory of manufacturing LED 
bulbs. He can sell x bulbs at a price of = (800 — x) each. The 
cost price of x bulbs is = (2x2 — 60x + 18). 


Based on the above information, answer the following 
questions : 


Gj) Find the profit function P(x) for selling x bulbs. 
(ii) What is - [P(x)] ? 
dx 


(iii) (a) How many bulbs should he sell to earn maximum 
profit ? 


OR 
(ii) (b) How many bulbs is he selling if he is incurring a 


loss of = 18 ? 


Case Study - 3 


A shopkeeper sells three types of flower seeds Aj, Ag and Ag. 
They are sold as a mixture where the proportions are 4:4: 2 


respectively. The germination rates of the three types of seeds 
are 45%, 60% and 35%. 


Based on the above information, answer the _ following 
questions : 


G) What is the probability of a randomly chosen seed to 
germinate ? 


(ii) What is the probability that the randomly selected seed is 
of type Aj, given that it germinates ? 
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General Instructions: 
Read the following instructions very carefully and strictly follow them : 


(i) This question paper contains 38 questions. All questions are 
compulsory. 

(ii) This question paper is divided into five Sections — A, B, C, D and 
E. 


(iit) In Section A, Questions no. 1 to 18 are multiple choice questions 
(MCQs) and questions number 19 and 20 are Assertion-Reason 
based questions of 1 mark each. 


(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) 
type questions, carrying 2 marks each. 


(v) In Section C, Questions no. 26 to 31 are short answer (SA) type 
questions, carrying 8 marks each. 


(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type 
questions carrying 5 marks each. 


(vit) In Section E, Questions no. 36 to 38 are case study based questions 
carrying 4 marks each. 


(vitt) There ts no overall choice. However, an internal choice has been 
provided in 2 questions in Section B, 3 questions in Section C, 
2 questions in Section D and 2 questions in Section E. 


(ix) Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


1. The domain of the function cos! x is: 


(a)  [0, a] (b) (—1, 1) 
() [11] (d) 4. 4 
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In a 3 x 3 matrix A = [a;j|_ whose elements are given by 


aij = ; |— 31+j]|, the element ag is: 


(a) -4 (b) 5 
(c) 4 (d) 8 


1 8 y O 5 6 
If 2 + = , then 2x — y is equal to: 


O x ds 2 1 8 
(a) 3 (b) 18 
(c) -3 (d) 0 
1 2 ae 
If A= p ‘| , then A! is given by: 
5 -—2 —-5 2 
(a) ba % (b) 3 a 
—-5 8 5 8 
o fis @ Fe 
2-3 5 
Inthe determinant |6 O £414, Mogis: 
1 5 -—7 
(where Mj; denotes the minor of element aj;) 
(a) 7 (b) —13 
(c) 18 (d) —7 
If y = sec (tan-! x), then - at x = 1 is equal to: 
x 
1 

(a) V2 (b) —= 

J2 
(c) 1 (d) : 

2 
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7. The value of k for which the function f given by 


k cos x 1 
f x#— 
f(x) = 2" 7 2x, 2 is continuous at x = as is : 
Tl 2 
5, if x=— 
2 
(a) 6 (b) 5 
5 
dx 
8. —_.—__—_~——. equals : 
} sin2 2x. cos” 2x 
es ; ined ee hy tanec oe ae 
1 1 
(c) = [tan 2x — cot 2x] +C  (d) . [cot 2x — tan 2x| + C 
n/4 
9. | sin? x dx equals : 
—u7/4 
t/4 
(a) 2 | sin® x dx (b) 0 
0 
1/4 
(c) 1 (d) | sin? x dx 
0 


10. The general solution of the differential equation < =e*Y is: 
x 


(a) eX+eV¥=C (b) eX —-eV=C 


(c) —eX¥—eVY=C (d) eX¥—eVY=C 
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11. 


12. 


13. 


14. 


15. 
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The sum of the order and the degree of the differential 


d?y ' d*y : 
equation re) + 3x 402 = log x, 1s: 
x 


(a) 5 (b) 6 
(c) 7 (d) 4 
> a0 ; : 
Let a and b be two unit vectors and 0 is the angle between 
—> —> 
them. a + bisa unit vector, if: 
Tt T 
09 = — b) O0=-— 
(a) - (b) Fi 
Tl 2m 
6= — d) @=— 
(c) , (d) 3 


A A A A A A + 
If (21+6j —22k)x(i+Aj +pk)= 0 , then A — wis equal to: 
(a) -8 (b) —14 
(c) 14 (d) 8 


A A A 

If the position vectors of two points A and B are 1 + 2j — 3k 
A A A 

and — 1 —2j + k respectively, then the direction cosines of the 


—> 
vector BA are: 


2 4 4 1 2 2 
St et ee, b ieee 
‘eB Be 6 ip) 373° 3 
1 2 2 1 2 2 
(c) dee. age (d) a te, mene 
Jo ao 438 3° 3° 3 
The value of A» for which the lines si =" = and 
oy =e are at right angles, is: 
1 r 3 
(a) 2 (b) 4 
(c) —-4 (d) -—2 


Ben 
f 


16. The solution set of the inequation 2x + y= 5 is: 


(a) 
(b) 


(c) 


(d) 


half plane that contains the origin 


open half plane not containing the origin and not 
containing the points on the line 2x + y= 5. 


whole xy-plane except the points lying on the line 
2Xx+y=0. 


open half plane not containing the origin, but containing 
the points on the line 2x + y = 5. 


17. The minimum value of z = 38x + 8y subject to the constraints 
x <20,y>10andx20,y2>Ois: 


(a) 
(c) 


80 (b) 140 
0 (d) 60 


18. Two events A and B will be independent, if : 


(a) 
(b) 
(c) 
(d) 


A and B are mutually exclusive 
P(A) = P(B) 

P(A'B’) = [1 — P(A)] [1 — PCB) 
P(A) + P(B) =1 


Questions number 19 and 20 are Assertion and Reason based 
questions carrying 1 mark each. Two statements are given, one 
labelled Assertion (A) and the other labelled Reason (R). Select the 


correct answer from the codes (a), (b), (c) and (d) as given below. 


(a) 


(b) 


(c) 
(d) 


65(B) 


Both Assertion (A) and Reason (R) are true and Reason 
(R) is the correct explanation of the Assertion (A). 


Both Assertion (A) and Reason (R) are true, but Reason 
(R) is not the correct explanation of the Assertion (A). 


Assertion (A) is true and Reason (R) is false. 
Assertion (A) is false and Reason (R) is true. 
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19. Assertion (A): Matrix A=| 3 0 -2I]isa 
=5. 2 0 


skew-symmetric matrix. 


Reason (R): If A’=—A, then Ais a skew-symmetric matrix. 


20. Assertion (A): The vector equation of a line passing 
through the points A(—1, 0, 2) and B(8, 4, 6) is 
~ ye A A A 
r =—1+2k4+A(i+j+k). 
Reason (R): The equation of a line passing through a point 


with position vector a and parallel to a vector 
—?. sey — =? 
b,is r=a +Ab. 


SECTION B 


This section comprises very short answer (VSA) type questions of 
2 marks each. 
21. (a) Find the value of tan~! /3 —sec7! (-2). 

OR 


(b) Check the injectivity and surjectivity of the function 
f: NON, given by f(x) = x®. 


22. If cosy=xcos(a+y), and cosa#+1, prove that 
dy _ cos? (a+y) 
dx sina 


A 
23. Find the projection of the vector Ti - } + 8k on the vector 
A 
i + 25 + 2k. 
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24. (a) In a parallelogram ABCD, the sides AB and AD 
AN 
are represented by the vectors 21 - 43 + 5k and 
AN 
i 25 — 3k respectively. Find the unit vector parallel to 
—_+ 
its diagonal AC. 
OR 
(b) Find the angle between the pair of lines given by 
> A oA A A OA A 
r=1+2j —2k +A(i —2j —2k) and 
> A A A A A A 
r =31-5j) +k +p(8i1 +2) —6k). 
25. The radius of an air bubble is increasing at the rate of 0-5 cm/s. 


At what rate is the surface area of the bubble increasing when 
the radius is 1:5 cm ? 


SECTION C 


This section comprises short answer (SA) type questions of 3 marks 
each. 


26. Find: 
_ dx 
1+cot x 


27. (a) Evaluate: 


TU 


Je Fa) a 
1 —cos x 


nm/ 2 
OR 
(b) Evaluate : 
m/ 4 
[lee (1+ tan x) dx 
0 
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28. Find: 


oa 

(x“ +1) (x -1) 

29. (a) Find a particular solution of the differential equation 
dy 


ae + y cot x = 4x cosec x, (x # 0), given that y = 0 when 
X 


TU 
Ks 


2 
OR 


(b) Solve the differential equation x dy — y dx = \|x? +y” dx. 


30. The objective function z = 4x + 3y of a linear programming 
problem under some constraints is to be maximized and 
minimized. The corner points of the feasible region are 
A(O, 700), B(100, 700), C(200, 600) and D(400, 200). Find the 
point at which z is maximum and the point at which z is 
minimum. Also, find the corresponding maximum and 


minimum values of z. 


31. (a) A man is known to speak the truth 3 out of 5 times. He 
throws a pair of different coins and reports that he got a 
pair of heads. Find the probability that a pair of heads 
actually occurs. 


OR 
(b) From a lot of 10 bulbs which includes 2 defectives, a 


sample of 2 bulbs is drawn at random without 
replacement. Find the probability distribution of the 


number of defective bulbs. Hence, find the mean. 
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SECTION D 


This section comprises long answer (LA) type questions of 5 marks 


each. 


32. 


3d. 


34. 


30. 


65(B) 


(a) 


(b) 


A relation R in the set A = {5, 6, 7, 8, 9} is given by 
R = {(x, y): |x — y]| is divisible by 2}. Write R in roster 
form and prove that R is an equivalence relation. Also, 
find the elements related to element 7. 

OR 


Let A = R — {3} and B = R — {1} be two sets. Prove that the 


function f : A > B given by f(x) = (=== is onto. Is the 
X — 


function f one-one ? Justify your answer. 


Using matrices, solve the following system of linear equations : 


x-yt2z=7;3x+4y-—9z=—-5; 2x-y+3z=12 


Find the area of the region bounded by the curve y = Vx, the 
line x = 2y + 3 and the x-axis, using integration. 


(a) 


(b) 


Find the shortest distance between the lines whose 
vector equations are : 


Pn A - A A x 
r =1+2j —4k +A(2i1 +3j +6k) and 
> ~A LA A A A A 
r =31-3j —5k +u--21+3j +8k) 
OR 
Find the foot of the perpendicular drawn from the point 
(2, 3, —8) to the line es Also, find the 


perpendicular distance of the given line from the given 
point. 
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SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. A balloon is being inflated with the help of an air pump, and it 
remains spherical. Its radius, the surface area and the volume 


of air in it are all increasing. 


Based on the above, answer the following questions : 


(i) Are the quantities : radius, surface area and volume of the 
spherical balloon changing at the same rate or different 


rates, when air is filled in it ? 1 


(ii) Write the expressions for the surface area (S) and the 
volume (V) of the balloon at any time ‘t’ in terms of radius 
‘Y’ at that instant. 1 


Gui) (a) At the instant when the radius of the balloon is 6 cm 
and the radius (r) is increasing at the rate of 2 cm/s, 
find at what rate the surface area (S) of the balloon is 


increasing. Z 


OR 


(ii) (b) At the instant when the radius of the balloon is 
6 cm and the radius (r) is increasing at the rate of 
2 cm/s, find at what rate the volume (V) of the 


spherical balloon is increasing. Z 
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Case Study — 2 


A fighter-jet of the enemy is flying along the parabolic path 
Ay = x”. A soldier is located at the point (0, 5) and is aiming to 
shoot down the jet when it is nearest to him. 

Based on the above, answer the following questions : 


(i) Let (x, y) be the position of the jet at any instant. Express 
the distance between the soldier and the jet as the 


function f(x). I 
Gi) Taking S = [f(x)], find Ss 1 
(iii) (a) What will be the position of the jet when the soldier 
shoots it down ? 2 
OR 
(ii) (b) What will be the distance between the soldier and 
the jet at the instant when he shoots it down ? 2 


Case Study - 3 


Read the following passage and answer the questions given 
below : 


There are ten cards numbered 1 to 10 and they are placed ina 
box and then mixed up thoroughly. Then one card is drawn at 
random from the box. 


Based on the above, answer the following questions : 


(i) What is the probability that the number on the drawn card 
is greater than 4 ? Z 


Gi) If it is known that the number on the drawn card is 
ereater than 4, then what is the probability that it is an 
even number ? 2 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(1) 


(ii) 


(iit) 


(iv) 


(v) 


(v1) 


(vii) 


(viii) 


(ix) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, Dand E. 
In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 


questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 

In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 

In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 

In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 

Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


If for a square matrix A, A? — 3A + I = O and A! = xA + yl, then the 
value of x +yis: 


(a) -2 (b) 2 
(c) 3 (d) -3 
If |A| = 2, where A is a 2 x 2 matrix, then | 4A7!| equals : 
(a) 4 (b) 2 
1 
(c) 8 (d) 39 
Let A be a 3 x 8 matrix such that | adj A| = 64. Then |A| is equal to: 
(a)  8only (b) —8only 
(c) 64 (d) 8or—8 
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3.é«4 
4, IfA = . ; and 2A + Bis a null matrix, then B is equal to: 
6 68 -6 -8 
(a) (b) 
10 4 -10 -4 
5 688 —-5 -8 
(c) (d) 
10 3 -10 -8 
d 
5. If aq te = log x, then f(x) equals : 
Xx 


1 


(a) ——4+C (b) x(logx—1)+C 
x 
(c) x(log x +x)+C (d) z +C 
x 
a 
6 
6. | sec? (x — m dx is equal to: 
0 
1 1 
(a)° A (b) —-—~ 
NE} NB} 
(c) V3 (d) —¥3 
7. The sum of the order and the degree of the differential equation 
2 3 
<5 +(2 = siny is: 
(a) 5 (b) 2 
(c) 3 (d) 4 


A A 
8. The value of p for which the vectors 25 + ny + k and — 4i — 64 + 26k 


are perpendicular to each other, is : 


(a) 3 (b) -3 
17 17 
(c) = 3 (d) 3 
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9. The value of (i x j).j +(jx1).k is: 
(a) 2 (b) O 
(c) 1 (d) -1 
a —-> A — A A A —> 
10. Ifa +b =i anda =2i —2j +2k,then | b | equals: 
(a) 14 (b) 8 
(c) 12 (d) 17 
11. Direction cosines of the line Sava = Listes —— a daa are 
2 3 12 
2 3 6 2 3 12 
(ay) SS (b)  —=——,- ——=, == 
Cook E 157 V157 157 
2 3 6 2 3.4«€6 
eee ee ee: d Pie sere ee 
Opp 7 OP Ta 
A B). 
12. fP( | = 0:3, P(A) = 0-4 and P(B) = 0°8, then (=) is equal to: 
(a) O06 (b) 0:3 
(c) 0:06 (d) 0-4 


ox+d, x22 


13. Thevalue of k for which f(x) = | is a continuous function, is: 


kx?, Kia 

11 4. 

(a) = A (b) 11 
11 

(c) 11 (d) rt 


0 1 
14. IfA= | | and (31+ 4 A)(3I—4 A) = x“I, then the value(s) x is/are : 
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15. The general solution of the differential equation x dy — (1 + x”) dx = dx 


1s: 
x? x? 
(a) ie oe acai (b) Vrilerere aae 
x? x? 
(c) Pe ae (d) Ve er aag oe 


16. ‘If f(x) = a(x — cos x) 1s strictly decreasing in R, then ‘a’ belongs to 
(a) {0} (b) (0, ©) 
(c)  (—, 0) (d) (9, 9) 
17. The corner points of the feasible region in the graphical representation 


of a linear programming problem are (2, 72), (15, 20) and (40, 15). If 
z = 18x + 9y be the objective function, then : 


(a) zis maximum at (2, 72), minimum at (15, 20) 
(b) zis maximum at (15, 20), minimum at (40, 15) 
(c) zis maximum at (40, 15), minimum at (15, 20) 


(d) zis maximum at (40, 15), minimum at (2, 72) 


18. The number of corner points of the feasible region determined by the 


constraints x -y20, 2y<x+2, x20, y=Ois: 
(a) 2 (b) 3 
(c) 4 (d) 5 


Questions number 19 and 20 are Assertion and Reason based questions carrying 
1 mark each. Two statements are given, one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 
as given below. 
(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of the Assertion (A). 
(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 
the correct explanation of the Assertion (A). 
(c) Assertion (A) is true and Reason (R) is false. 


(d) Assertion (A) is false and Reason (R) is true. 
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19. Assertion (A): The range of the function f(x) = 2 sin7! x + on , where 


Reason (R): 


xe[-1, 1], is , =|. 
2’ 2 


The range of the principal value branch of sin7! (x) is 
[O, 7]. 


20. Assertion (A): Equation of a line passing through the points (1, 2, 3) and 


Reason (R): 


x-3 ytl_ z-3 


(3,-1, 3)is 


3 0 
Equation of a line passing through points (xj, yy, 24), 
SO 2 


os x 
(x9, yg, Zg) 18s given by ———— , 
XQ —X] 12> )1 Z2—4] 


SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 


21. = (a) A function f: A + B defined as f(x) = 2x is both one-one and onto. If 
A = {1, 2, 3, 4}, then find the set B. 


OR 


(b) Evaluate : 
sin! sin =) + cos! ‘cos =) + tan! (1) 


22. Find all the vectors of magnitude 3/3 which are collinear to vector 


A AOA 
i¢tj tk. 


23. (a) Position vectors of the points A, B and C as shown in the figure 


> > > 
below are a , b and c respectively. 


—_———_oo———_*0 


> > > 
ACa ) BOb) Cc) 


5 2 >. > > 
If AC = ri AB, express c intermsofa and b. 
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OR 


(b) | Check whether the lines given by equations x = 2A +2, y=7A +1, 
z=—-8A\-3andx=-u-2, y=2u+8, z=4u+ 5 are perpendicular 


to each other or not. 


2 
24. If y=(x+ x? —1)2, then show that (x? — 1) (<* = 4y?, 


25. Show that the function f(x) = EELS x, 1s strictly decreasing in G n| ; 
4+cos x 2 
SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. Evaluate: 


[log (sin x) — log (2 cos x)] dx. 


S Cem ND | 


27. #£=*Find: 


1 
| area Aree 


28. (a) Find the particular solution of the differential equation 


dy 2 


+ sec? x.y = tan x. sec? x, given that y(0) = 0. 
x 


OR 
(b) Solve the differential equation given by 


x dy —y dx — tix fog dx = 0. 


65/1/1 ~~~~ Page 13 P.T.O. 


29. Solve graphically the following linear programming problem : 
Maximise z = 6x + 3y, 
subject to the constraints 
4x+y2= 80, 
ox + 2Zy < 150, 
x + 5y = 115, 
x2>0,y20. 


30. (a) The probability distribution of a random variable X is given below : 


G) Find the value of k. 
Gi) Find P(1<X <8). 


(ii) Find E(X), the mean of X. 
OR 


(b) A and B are independent events such that P(A B) = . and 


P(A QB) = ~. Find P(A) and P(B). 


31. = (a) Evaluate : 


e* sin x dx 


S Cm ND | 3 


OR 
(b) Find : 


| 1 
—_____________._ dx 
cos(x —a) cos(x — b) 
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SECTION D 


This section comprises long answer type questions (LA) of 5 marks each. 


32. Arelation Ris defined on a set of real numbers R as 
R = {(x, y): x. yis an irrational number}. 


Check whether R is reflexive, symmetric and transitive or not. 


1 2-2 en as | 
338. (a) IfA=/|-1 3 £4O;|andBt=!|-15 6 —5\|, find (AB-!. 
0-2 1 5 -2 2 
OR 


(b) Solve the following system of equations by matrix method : 
x+2y+3z=6 
2x-ytz=2 
dx + 2y—-—2z=38 
34. (a) Find the vector and the Cartesian equations of a line passing 
through the point (1, 2, — 4) and parallel to the line joining the 


points A(38, 8, — 5) and B(1, 0, —11). Hence, find the distance 


between the two lines. 
OR 


(b) Find the equations of the line passing through the points A(1, 2, 3) 
and B(38, 5, 9). Hence, find the coordinates of the points on this line 


which are at a distance of 14 units from point B. 


35. Find the area of the region bounded by the curves x” = y, y=x + 2 and 


X-axis, using integration. 
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SECTION E 
This section comprises 3 case study based questions of 4 marks each. 
Case Study - 1 


36. There are different types of Yoga which involve the usage of different 
poses of Yoga Asanas, Meditation and Pranayam as shown in the figure 


below : 


_ Anusara Yoga 


we Kundalini Yoga 
a) Vinyasa Yoga 
(te Bikram Yoga 
(se, Hatha Yoga 
—_— 


Types of Yoga 
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37. 


The Venn diagram below represents the probabilities of three different 
types of Yoga, A, B and C performed by the people of a society. Further, it 
is given that probability of a member performing type C Yoga is 0-44. 


On the basis of the above information, answer the following questions : 


(1) Find the value of x. 1 
Gi) Find the value of y. 1 
ee ; C 
Gii) (a) Find (=|. 2 
B 
OR 
Gii) (b) Find the probability that a randomly selected person of the 
society does Yoga of type A or B but not C. Z 


Case Study —- 2 


A tank, as shown in the figure below, formed using a combination of a 
cylinder and a cone, offers better drainage as compared to a flat bottomed 
tank. 
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A tap is connected to such a tank whose conical part is full of water. 
Water is dripping out from a tap at the bottom at the uniform rate of 
2 cm?/s. The semi-vertical angle of the conical tank is 45°. 


On the basis of given information, answer the following questions : 
(1) Find the volume of water in the tank in terms of its radius r. 
(ii) | Find rate of change of radius at an instant when r = 2/2 cm. 


Gi) (a) Find the rate at which the wet surface of the conical tank is 
decreasing at an instant when radius r = 2 V2 cm. 


OR 


Gi) (b) Find the rate of change of height ‘h’ at an instant when slant 
height is 4 cm. 


Case Study - 3 


The equation of the path traced by a roller-coaster is given by the 
polynomial f(x) = a(x + 9) (x + 1) (x — 3). If the roller-coaster crosses y-axis 


at a point (0, —1), answer the following : 


G) Find the value of ‘a’. 


(Gi) Find f(x) atx=1. 
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 


(i) 
(ii) 
(tit) 
(iv) 
(v) 
(v1) 
(Vii) 
(Vili) 


(ix) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, Dand E. 
In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 
In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 
In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 
In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 
In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 
There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 
Use of calculators is not allowed. 

SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


1. 


amtes dx is equal to: 
1 — tan x 
(a) sec? (+ + x] +C (b) sec? (= — x| +C 
4 4 
(c) log | sec (= + x] +C (d) log | sec (+ = «| +C 
a 
6 
| sec? (x — ® dx is equal to: 
0 
1 1 
) A (b) -—~ 
NB} V3 
(c) v3 (dq) —v3 
The sum of the order and the degree of the differential equation 
d7y (se i} Se ssindh 
——+|—]| = siny is: 
dx? \dx 
(a) 5 (b) 2 
(c) 3 (d) 4 
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A A A 
4. The value of p for which the vectors 21 + pj +k and—-4i - éj + 26k 


are perpendicular to each other, is : 


(a) 3 (b) -3 
17 17 
epee d) — 
(c) ; (d) 3 
5. If the vector i — bj + k is equally inclined to the coordinate axes, then 


the value of bis: 


(a) —-1 (b) 1 
1 
(c) V8 @: 2-2 
V3 
a a > A A A ae 
6 Ifa + b =i anda =2i —2j +2k,then | b | equals: 
(a) 14 (b) 3 
(c) 12 (d) 17 
7. Direction cosines of a line perpendicular to both x-axis and z-axis are: 
(a) 1,0,1 (b) 1,1,1 
(c) 0,0,1 (d) 0,1,0 
8. fP( S| = 0:3, P(A) = 0-4 and P(B) = 0°8, then (=) is equal to: 
(a) 0-6 (b) 0:3 
(c) 0:06 (d) 0-4 


k(3x* — 5x), x<0 


9. For what value of k may the function f(x) = 
COS X, x >0 


become continuous ? 


(a) 0 (b) 1 
(cc) - : (d) Novalue 
0 1 
10. If A= ; : and (31 + 4 A) (31-4 A) = x“I, then the value(s) x is/are : 
(a) +7 (b) 0 
(c) +65 (d) 25 
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11. The general solution of the differential equation x dy — (1 + x”) dx = dx 


1S: 


(a) ie oe acai (b) Vrilerere aae 
(c) Pe ae (d) a red 


12. If f(x) = a(x —cos x) 1s strictly decreasing in R, then ‘a’ belongs to 
(a) {0} (b) (0, ~) 
(c) (— 29, 0) (d) (9, 09) 


13. The corner points of the feasible region in the graphical representation 
of a linear programming problem are (2, 72), (15, 20) and (40, 15). If 
z = 18x + Yy be the objective function, then : 


(a) zis maximum at (2, 72), minimum at (15, 20) 
(b) zis maximum at (15, 20), minimum at (40, 15) 
(c) zis maximum at (40, 15), minimum at (15, 20) 
(d) zis maximum at (40, 15), minimum at (2, 72) 
14. The number of corner points of the feasible region determined by the 
constraints x -y2=0, 2y<x+2, x20, y=Ol1is: 
(a) 2 (b) 3 
(c) 4 (d) 5 


15. If for a square matrix A, A? —- 3A + I = O and A~! = xA + yl, then the 
value of x+yis: 


(a) -2 (b) 2 
(c) 8 (d) -83 
Am 1 ; 
16. If agra = KAI , where A is a 3 X 3 matrix, then the value of k is: 

1 

-- b 8 
(a) : (b) 

1 

2 d ia 

(c) (d) 5 
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18. 


Let A be a 3 x 8 matrix such that | adj A| = 64. Then |A| is equal to: 
(a) 8only (b) -—8 only 
(c) 64 (d) 8or—8 


3.é«A 
If A= ; ‘ and 2A + Bis a null matrix, then B is equal to: 
6 68 -6 -8 
(a) (b) 
10 4 -10 -4 


5 8 =5 28 
(c) | | (d) | | 
10 3 -10 -3 


Questions number 19 and 20 are Assertion and Reason based questions carrying 
1 mark each. Two statements are given, one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 
as given below. 


19. 


20. 


(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of the Assertion (A). 

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 
the correct explanation of the Assertion (A). 

(c) Assertion (A) is true and Reason (R) is false. 


(d) Assertion (A) is false and Reason (R) is true. 


Assertion (A): Equation of a line passing through the points (1, 2, 3) and 


(3,—1,3)is x—3 7 ytl = Z- 3 
2 3 0 
Reason (R): Equation of a line passing through points (x1, yj, Z}4), 


(Xo, Yo, Za) is given by ~~ = 741 = 4741 | 
XQ — X] 2 > S11 Z2—4] 
Assertion (A): The number of onto functions from a set P containing 5 
elements to a set Q containing 2 elements is 30. 


Reason (R): Number of onto functions from a set containing m 
elements to a set containing n elements is n™. 
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SECTION B 
This section comprises very short answer (VSA) type questions of 2 marks each. 


21. (a) Position vectors of the points A, B and C as shown in the figure 


> > —> 
below are a , b and c respectively. 


o—____-——_® 


> > > 
A(a ) BOb) CCc) 
> 53> >. > > 
If AC = 7 B, express c intermsof a and b. 
OR 


(b) | Check whether the lines given by equations x = 2A +2, y=7A +1, 
z=—3\-—3andx=—-uU-2, y=2u+ 8, z=4u+ 5 are perpendicular 
to each other or not. 


2 
22. Ify=(x+ x? —1)2, then show that (x? - 1) ( = dy”, 


23. Find the sub-intervals in which f(x) = log (2 + x) — os x>-2 is 
+ X 


increasing or decreasing. 
24. (a) A function f: A + B defined as f(x) = 2x is both one-one and onto. If 


A = {1, 2, 3, 4}, then find the set B. 
OR 
(b) Evaluate : 


sin! sin =) + cos! ‘cos =) + tan! (1) 


> > > »> > > 
25. Fortwo non-zero vectors a and b,if|a — b|=]|a + b |, then find 


> > 
the angle between a and b. 
SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 
26. (a) Find the general solution of the differential equation : 
oe se 


dy 1+e%/¥ 
OR 
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27. 


28. 


29. 


65/1/2 


(b) 


Find the particular solution of the differential equation 


‘a + cot X. y = cos” x, given that when x = 57 =0. 
x 


Solve the following linear programming problem graphically : 


Maximize P = 100x + 5y 


subject to the constraints 


(a) 


(b) 


(a) 


(b) 


x+y <300, 
3x + y < 600, 
y <x + 200, 

x,y20. 


The probability distribution of a random variable X is given below : 


(i) Find the value of k. 

Gi) Find P(1 <X < 8). 

(ii) Find E(X), the mean of X. 
OR 


A and B are independent events such that P(A B) = . and 


P(A QB) = = Find P(A) and P(B). 


Evaluate : 


eX sin x dx 


S Coe ND | 


OR 
Find : 


dx 


1 
| cos(x — a) cos(x — b) 


ey Rey ey er Pag el3 
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31. 


Evaluate : 


| sin x — cos x | dx 


S Come ND | 3 


Find : 

| 1 
—__________ qx 
vx(V/x + D (vx + 2) 


SECTION D 


This section comprises long answer (LA) type questions of 5 marks each. 


32. 


30. 


34. 


30. 


(a) Find the vector and the Cartesian equations of a line passing 
through the point (1, 2, — 4) and parallel to the line joining the 
points A(3, 3, — 5) and B(1, 0, — 11). Hence, find the distance 
between the two lines. 

OR 


(b) Find the equations of the line passing through the points A(1, 2, 3) 
and B(8, 5, 9). Hence, find the coordinates of the points on this line 


which are at a distance of 14 units from point B. 
Find the area of the region {(x, y) : x2 + y2< 1<x+y}, using integration. 
A relation R is defined on a set of real numbers R as 
R = {(x, y): x. yis an irrational number}. 


Check whether R is reflexive, symmetric and transitive or not. 


1 2 -2 3-1 1 
(a) IfA=|-1 3 OlandBt=/-15 6 -—5], find (AB)-1. 
0 -2 1 5 -2 2 
OR 
(b) Solve the following system of equations by matrix method : 
x+2y+3z=6 
2x -ytz=2 


dx + 2y—2z=38 
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SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. A tank, as shown in the figure below, formed using a combination of a 
cylinder and a cone, offers better drainage as compared to a flat bottomed 
tank. 


A tap is connected to such a tank whose conical part is full of water. 
Water is dripping out from a tap at the bottom at the uniform rate of 
2 cm®/s. The semi-vertical angle of the conical tank is 45°. 


On the basis of given information, answer the following questions : 
(i) Find the volume of water in the tank in terms of its radius r. 1 
(ii) Find rate of change of radius at an instant when r = 2/2 cm. 1 


Gii) (a) Find the rate at which the wet surface of the conical tank is 
decreasing at an instant when radius r = 2 V2 cm. Z 


OR 


(ii) (b) Find the rate of change of height ‘h’ at an instant when slant 
height is 4 cm. 2 
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Case Study — 2 


37. There are different types of Yoga which involve the usage of different 
poses of Yoga Asanas, Meditation and Pranayam as shown in the figure 
below : 


Anusara Yoga 


ee Kundalini Yoga 
He) Vinyasa Yoga 

(te Bikram Yoga 

| (He Hatha Yoga 
= 


Types of Yoga 


65/1/2 —_~~ Page 19 P.T.O. 


The Venn diagram below represents the probabilities of three different 
types of Yoga, A, B and C performed by the people of a society. Further, it 
is given that probability of a member performing type C Yoga is 0-44. 


On the basis of the above information, answer the following questions : 


(i) Find the value of x. 1 
Gi) Find the value of y. 1 
re C 
Gii) (a) Find AE] : 2 
B 
OR 


Gii) (b) Find the probability that a randomly selected person of the 
society does Yoga of type A or B but not C. 2 
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Case Study - 3 


38. The equation of the path traced by a roller-coaster is given by the 
polynomial f(x) = a(x + 9) (x + 1) (x — 3). If the roller-coaster crosses y-axis 


at a point (0, — 1), answer the following : 


(i) Find the value of ‘a’. 


Gi) Find f(x) atx=1. 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(i) 
(ii) 
(tit) 
(iv) 
(v) 
(v1) 
(Vii) 


(viii) 


(1x) 


This question paper contains 88 questions. All questions are compulsory. 

This question paper is divided into five Sections — A, B, C, Dand E. 

In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 

In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 

In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 

In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 

In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 

There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 

Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


1. 


Ifa. + i =i and 2 =2i 925 +2k, then ib | equals : 

(a) 14 (b) 8 

(c) 12 (d) 17 

The direction ratios of a line parallel to z-axis are : 

(a) <1,1,0> (b) <1,1,1> 

(c) <0,0,0> (d) <0,0,1> 

Ashima can hit a target 2 out of 3 times. She tried to hit the target twice. 
The probability that she missed the target exactly once is 


(a) (b) 


Ol clr 
Ole die 


(c) (d) 
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4. The function f(x) = |x| —xis: 
(a) continuous but not differentiable at x = 0. 
(b) continuous and differentiable at x = 0. 
(c) neither continuous nor differentiable at x = 0. 


(d) differentiable but not continuous at x = 0. 


0 1 
5. If A= | ; fl and (31+ 4 A)(3I—4 A) = x“I, then the value(s) x is/are : 
(a) +7 (b) 0 
(c) +65 (d) 25 


6. The general solution of the differential equation x dy — (1 + x”) dx = dx 


1s: 


x? x? 
(a) ar ail (b) a i ea 
x? x? 
(c) er a (d) ee Ee ero 
7. If f(x) = a(x — cos x) is strictly decreasing in R, then ‘a’ belongs to 
(a) {0} (b) (0, ~) 
(c)  (—, 0) (d) (—», o) 
8. The corner points of the feasible region in the graphical representation 


of a linear programming problem are (2, 72), (15, 20) and (40, 15). If 
z = 18x + 9y be the objective function, then : 


(a) zis maximum at (2, 72), minimum at (15, 20) 
(b) zis maximum at (15, 20), minimum at (40, 15) 
(c) zis maximum at (40, 15), minimum at (15, 20) 
(d) zis maximum at (40, 15), minimum at (2, 72) 
9. The number of corner points of the feasible region determined by the 
constraints x -y2=0, 2y<x+2, x>0, y=Ois: 
(a) 2 (b) 3 
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10. If for a square matrix A, A? — 3A + I = O and A“! = xA + yl, then the 
value of x+yis: 


(a) -2 (b) 2 
(c) 38 (d) -3 
11. If i : : is a Singular matrix, then the product of all possible values 
of xis: 
(a) 6 (b) —-6 
(c) O (d) —-7 
12. Let Abea3x3 matrix such that | adj A| =64. Then |A| is equal to: 
(a)  8only (b) —8only 
(c) 64 (d) 8or-8 


3.é«A 
13. IfA= . e and 2A + Bis a null matrix, then B is equal to: 


6 8 —6 —8 
(a) (b) 

10 4 —10 -4 

5 8 =5 —8 
(c) (d) 

10 8 —10 -8 

S eee Z 
14. The primitive of ————— is 
1+cos 2x 

(a) sec? x (b) 2 sec? x tan x 
(c) tan x (d) —cotx 


15. 


sec? (x — A) dx is equal to: 


o~ 
© 
wa 


1 
ete: b) — 
a (b) 
V3 


io) 
VE 
eo) | 


(dq) - 
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16. The sum of the order and the degree of the differential equation 


d’y (dyP . 
axz + (= =smy is: 
(a) 5 (b) 2 
(c) 3 (d) 4 


17. The value of p for which the vectors 25 + pj + k and — Ai — 6; + 26k 


are perpendicular to each other, is: 


(a) 3 (b) —-3 

17 17 

eet ay. == 

(c) : (d) 5 

A A A NA 
18. For what value of A, the projection of vector i +%j on vector i — j isV2 ? 

(a) -1 (b) 1 

(c) 0 (d) 3 


Questions number 19 and 20 are Assertion and Reason based questions carrying 
1 mark each. Two statements are given, one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 
as given below. 
(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of the Assertion (A). 
(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 
the correct explanation of the Assertion (A). 
(c) Assertion (A) is true and Reason (R) is false. 
(d) Assertion (A) is false and Reason (R) is true. 


19. Assertion (A): The range of the function f(x) = 2 sin7! x + “ , where 
ee(- 151]: is F, =|. 
2 2 


Reason (R): The range of the principal value branch of sin7! (x) is 

LO, 7]. 

20. Assertion (A): Equation ofa line passing through the points (1, 2, 3) and 
(3, -1, 3) is x—3 5 ytl a Z- 3 

2 3 0 

Reason (R): Equation of a line passing through points (xj, yj, 2), 

ve iesahy ea FE 
XQ — X] 2S 1 Z2—Z] 
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SECTION B 
This section comprises very short answer (VSA) type questions of 2 marks each. 


21. Ifthe product of two positive numbers is 9, find the numbers so that the 
sum of their squares is minimum. 
22. (a) A function f: A — B defined as f(x) = 2x is both one-one and onto. If 
A = {1, 2, 3, 4}, then find the set B. 
OR 
(b) Evaluate : 


sin! [sin =) + cos! cos =) + tan-! (1) 


23. Find all the vectors of magnitude 3/3 which are collinear to vector 
A A 
i + f +k. 

24. (a) Position vectors of the points A, B and C as shown in the figure 


> > > 
below are a , b and c respectively. 


@—_____________@—_____@ 
> > > 
ACa ) BOb) CCc) 


5 2 >. > > 
If AC = re AB, express c intermsof a and b. 


OR 


(b) | Check whether the lines given by equations x = 2A +2, y=7A +1, 
z=—3i\-3andx=-uU-2, y=2u+ 8, z=4u+ 5 are perpendicular 
to each other or not. 


ares ire 
25. Ifx=Vale® * y=yao* * then show that xv +y=0. 
x 
SECTION C 
This section comprises short answer (SA) type questions of 3 marks each. 


26. = (a) Evaluate : 


e* sin x dx 


S Com ND | 


OR 
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(b) Find: 


| 1 
a ss 
cos(x — a) cos(x — b) 

27. Evaluate: 


[log (sin x) — log (2 cos x)] dx 


S Ce ND | 


28. +#£=*Find: 


x2 d 
| (x2 +4) (x? + 9) ‘ 


29. (a) Find the general solution of the differential equation 


dy af = sin Ze 
dx x 
OR 
(b) Find the particular solution of the differential equation 
dy 


—— = sin(x + y) + sin(x — y), given that when x = me y= 0. 


dx 
30. Solve the following linear programming problem graphically : 

Maximize z = 600x + 400y 
subject to the constraints : 

x + 2y < 12, 

2x+y<12, 

x + 1:25y > 5, 

x, y20 


31. (a) The probability distribution of a random variable X is given below : 


(i) Find the value of k. 

Gi) Find Pl <X <8). 

(ii) Find E(X), the mean of X. 
OR 


65/1/3 —_~~ Page 13 P.T.O. 


(b) A and B are independent events such that P(A B) = - and 


P(A QB) = = Find P(A) and P(B). 


SECTION D 


This section comprises long answer (LA) type questions of 5 marks each. 


1 2 -2 S aa 
32. (a) IfA=|/-1 3 £4OlandB=|/-15 6 —5\, find (AB). 
0-2 1 5 -2 2 
OR 


(b) Solve the following system of equations by matrix method : 
x+2y+3z=6 
2x-ytz=2 
3x + 2y—2z7z=38 


33. (a) Find the vector and the Cartesian equations of a line passing 


through the point (1, 2, — 4) and parallel to the line joining the 
points A(38, 3, — 5) and B(1, 0, —11). Hence, find the distance 


between the two lines. 


OR 


(b) Find the equations of the line passing through the points A(1, 2, 3) 
and B(8, 5, 9). Hence, find the coordinates of the points on this line 


which are at a distance of 14 units from point B. 


34. Find the area of the region bounded by the lines y = 4x + 5,x + y=5 and 


4y =x +5, using integration. 
35.  Arelation R is defined on a set of real numbers R as 
R = {(x, y): x. yis an irrational number}. 
Check whether R is reflexive, symmetric and transitive or not. 
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SECTION E 
This section comprises 3 case study based questions of 4 marks each. 
Case Study - 1 


36. <A tank, as shown in the figure below, formed using a combination of a 
cylinder and a cone, offers better drainage as compared to a flat bottomed 
tank. 


ae 
ara 
eet. 
PAB 
Ga 
ae cael 


wink 
oo 
Tie. 
wee 
ae) 
“age 


wy 


A tap is connected to such a tank whose conical part is full of water. 
Water is dripping out from a tap at the bottom at the uniform rate of 
2 cm®/s. The semi-vertical angle of the conical tank is 45°. 


On the basis of given information, answer the following questions : 
(i) Find the volume of water in the tank in terms of its radius r. 1 
(ii) | Find rate of change of radius at an instant when r = 2/2 cm. 1 


ii) (a) Find the rate at which the wet surface of the conical tank is 
decreasing at an instant when radius r = 2 V2 cm. Z 


OR 


(ii) (b) Find the rate of change of height ‘h’ at an instant when slant 
height is 4 cm. Z 
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Case Study — 2 


37. There are different types of Yoga which involve the usage of different 
poses of Yoga Asanas, Meditation and Pranayam as shown in the figure 
below : 


Anusara Yoga 


te Kundalini Yoga 
a) Vinyasa Yoga 
| ae Bikram Yoga 
(we Hatha Yoga 
Ne 


Types of Yoga 
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The Venn diagram below represents the probabilities of three different 
types of Yoga, A, B and C performed by the people of a society. Further, it 
is given that probability of a member performing type C Yoga is 0-44. 


On the basis of the above information, answer the following questions : 


(i) Find the value of x. 1 
(i) Find the value of y. 1 
bee C 
Gii) (a) Find AE] . 2 
B 
OR 


Gii) (b) Find the probability that a randomly selected person of the 
society does Yoga of type A or B but not C. Z 
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Case Study - 3 


38. The equation of the path traced by a roller-coaster is given by the 
polynomial f(x) = a(x + 9) (x + 1) (x — 3). If the roller-coaster crosses y-axis 


at a point (0, — 1), answer the following : 


(a) Find the value of ‘a’. 


Gi) Find f(x) atx=1. 
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General Instructions : 
Read the following instructions very carefully and follow them : 
(i) This Question Paper contains 38 questions. All questions are compulsory. 
(it) Question paper is divided into FIVE Sections — Section A, B, C, Dand E. 
(iit) In Section A — Question Nos. 1 to 18 are Multiple Choice Questions 
(MCQs) and Question Nos. 19 & 20 are Assertion-Reason based 
questions of 1 mark each. 
(iv) In Section B— Question Nos. 21 to 25 are Very Short Answer (VSA) type 
questions of 2 marks each. 
(v) In Section C — Question Nos. 26 to 31 are Short Answer (SA) type 
questions, carrying 3 marks each. 
(vi) In Section D — Question Nos. 32 to 85 are Long Answer (LA) type 
questions carrying 5 marks each. 
(vit) In Section E — Question Nos. 86 to 38 are source based/case 
based/passage based/integrated units of assessment questions carrying 
4 marks each. 
(vit) There ts no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 3 questions in Section C, 2 questions in 
Section D and 2 questions in Section E. 
(ix) Use of calculators is NOT allowed. 


SECTION -A 
(Multiple Choice Questions) 
Each question carries 1 mark. 


0 1 
1 IfA= 0 0 | , then A292 is equal to 1 
0 1 0 2023 
(A) 0 0 (B) 0) 0 | 
0 0 2023 O 
(C) - | a | 0 2023 | 
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2 0 
If 5 4 = P + Q, where P is a symmetric and Q is a skew symmetric 


matrix, then Q is equal to 1 
2. -ol2 0 —5d/2 
| 5/2 4 | (B) | 5/2 0 | 
0 5/2 2 6/2 
©) —5/2 O (D) 5/2 4 | 
| eee | 
If} 2 3 1 | is non-singular matrix and a < A, then the set A is 1 
3a l 
(A) R (B) {0} 
(C) {4} (D) R—-%4} 
If |A| = |kA|, where A is a square matrix of order 2, then sum of all 
possible values of k is 1 
(A) 1 (B) —-1 
(C) 2 (D) 0 
d 
Mae [f (x)] = ax + b and f(0) = 0, then f(x) is equal to 1 
ax? 
(A) at+b (B) pe bx 
ax? 
(C) “9 + bx+c (D) b 
, dy} 2%: 
Degree of the differential equation sin x + cos Pe ge 1 
(A) 2 (B) 1 
(C) not defined (D) O 
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OR 
‘OF at 
7. The integrating factor of the differential equation 


d 
(l—-y%) got yx= ay, C1<y< Dis 


1 1 
(A) 4 (B) ghea 
1 1 


() Faw (D) Vly? 


—> 
8. Unit vector along PQ, where coordinates of P and Q respectively are 
(2, 1, -1) and (4, 4, —7), is 


(A) 91437) =6k (B) +213) +6k 


(D) 


C) “7 tq co. 


9. Position vector of the mid-point of line segment AB is 31 + 25 — 3k. If 


A A A 
position vector of the point A is 21 + 3j — 4k, then position vector of the 


point B is 
Bi by. Tk A es ois 
(A) ees (B) 41+) -2k 
eee} ijk 
(C) 5i+5j—7k D) 9-979 


10. Projection of vector Qi 3 3} on the vector 31 — 25 1s 
(A) O (B) 12 


O ve O) Fs 


11. Equation of a line passing through point (1, 1, 1) and parallel to z-axis is 


x y Z Ca yo: aed 
(A) 774 2) a i | 
x y z—l C=) Sheed 
PO o> Al ) 9 =o = q 
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Cy 


Of 
12 


13. 


14. 


15. 


16. 


If the sum of numbers obtained on throwing a pair of dice is 9, then the 


probability that number obtained on one of the dice is 4, is: 1 
1 4 

Oy (B) 5 
1 1 

Os, (D) 5 


nx-l 


ee ta ; 
Anti-derivative of with respect to x 1s 1 
tan x+ 1 


(A) sec? = i 7 +¢ (B) —sec? = = 7 +¢ 
sec (E sec Ce 


If (a, b), (c, d) and (e, f) are the vertices of AABC and A denotes the area of 


(C) log TC (D) —log AC 


ace |# 

AABC, then] b d f | is equal to 1 
111i 

(A) 2A? (B) 4A? 

(C) 2A (D) 4A 

The function f(x) = x|x|1s 1 


(A) continuous and differentiable at x = 0. 
(B) continuous but not differentiable at x = 0. 
(C) differentiable but not continuous at x = 0. 


(D) neither differentiable nor continuous at x = 0. 


+ 
If tan ats =k, then dy is equal to 1 
x-Y dx 
me ws 
(a) = (B) * 
2(x a(x 
(C) sec By (D) —sec | 
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Ob ot 

17. The objective function Z = ax + by of an LPP has maximum value 42 at 
(4, 6) and minimum value 19 at (8, 2). Which of the following is true ? 1 
(A) a=9,b=1 (B) a=5,b=2 
(C) a=3,b=5 (D) a=5,b=3 


18. The corner points of the feasible region of a linear programming problem 


are (0, 4), (8, 0) and (22 7 _ If Z = 30x + 24y is the objective function, then 
(maximum value of Z— minimum value of Z) 1s equal to 1 
(A) 40 (B) 96 

(C) 120 (D) 186 


ASSERTION-REASON BASED QUESTIONS 


In the following questions 19 & 20, a statement of Assertion (A) is 
followed by a statement of Reason (R). 


Choose the correct answer out of the following choices : 

(A) Both (A) and (R) are true and (R) is the correct explanation of (A). 

(B) Both (A) and (R) are true, but (R) is not the correct explanation of 
(A). 

(C) (A) 1s true, but (R) is false. 

(D) (A) 1s false, but (R) is true. 


19. Assertion (A) : Maximum value of (cos! x)? is x”. 1 


Reason (R) : Range of the principal value branch of cos~!x is =. i 


20. Assertion (A) : If a line makes angles a, 8, y with positive direction of the 


coordinate axes, then sin? « + sin? B + sin? y = 2. 1 


Reason (R) : The sum of squares of the direction cosines of a line is 1. 
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21. 


22. 


23. 


24. 


20. 


26. 
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SECTION - B 
This section comprises Very Short Answer Type questions (VSA) of 2 
marks each. 


3 
(a) Evaluate sin7! sin 7 + cos! (cos m) + tan! (1). 


OR 


(b) Draw the graph of cos! x, where x €[—1, 0]. Also, write its range. 


A particle moves along the curve 3y = ax? + 1 such that at a point with 
x—coordinate 1, y—coordinate is changing twice as fast at x—coordinate. 
Find the value of a. 


> pn-> >? 
If a, b, c are three non-zero unequal vectors such that a- b =a: c, then 


find the angle between a and b—c¢. 


—] Fi, 
Find the coordinates of points on line 7 = oe =* 9 which are at a 


distance of 11 units from origin. 


2 
xX 

OR 

axtb ; O<x<1 

(b) if f(a) =|" e Lees? 


then find the values of a and b. 


d dy)? 
(a) Ify=\ax+b, prove that (| a (s) = 0. 


is a differentiable function in (0, 2), 


SECTION - C 
This section comprises Short Answer type questions (SA) of 3 marks each. 
m/4 
(a) Evaluate | log (1 + tan x) dx. 
0 


OR 


dx . 
ae ane J \/sin?x cos (x — a) 


Em 
Of al 


: cot! x deste Xe 
27. Find fe ( 1+ dx. 3 


log V3 
1 
28. Evaluate | (e* + 4) (ee) dx 3 
log V2 


29. (a) Find the general solution of the differential equation : 
(xy — x”) dy = y? dx. 3 
OR 
(b) Find the general solution of the differential equation : 


(2 +1) + aay = x2 + 4 3 


30. (a) Two balls are drawn at random one by one with replacement from an 
urn containing equal number of red balls and green balls. Find the 
probability distribution of number of red balls. Also, find the mean of 


the random variable. 3 
OR 
(b) A and B throw a die alternately till one of them gets a ‘6’ and wins 


the game. Find their respective probabilities of wining, if A starts the 


game first. 3 


31. Solve the following linear programming problem graphically : 3 
Minimize : Z = 5x + 10y 
subject to constraints: «+ 2y < 120, x+y 260, x— 2y = 0, 


x20, y=O0 
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SECTION - D 
This section comprises Long Answer type questions (LA) of 5 marks each. 
3 —2 —4 1 2 O 
32. (a) IfA=| 2 1 2/,B=} —2 —-1 —2 |, then find AB and use it to 
2 1 8 0-1 1 
solve the following system of equations : 
x-2y=3 
2x-y-Z=2 
—2y+z=3 D 
OR 
cosa —sina O 
(b) Iff(a)=| sina cosa _  O |, prove that f(a) - f{(-B) = f(a — B) 5 
0 0) 1 


33. (a) Find the equations of the diagonals of the parallelogram PQRS 
whose vertices are P(4, 2, —6), Q(5, —3, 1), R(12, 4, 5) and S(11, 9, —2). 
Use these equations to find the point of intersection of diagonals. 


OR 
(b) <A line / passes through point (—1, 8, 7 and is perpendicular to both 
_y_@ er = a= 1 el 
the lines = 17273 and 9 = 
of the line /. Hence, pes its distance from origin. D 


34. Using integration, find the area of region bounded by line y =>] 3x, the 
curve y = \/4—.x? and y—axis in first quadrant. 5 


35. <A function f: [- 4, 4] > [0, 4] is given by f(x) =\/16 — x?. Show that fis an 
onto function but not a one-one function. Further, find all possible values 


of ‘a’ for which f(a) = /7 Dd 


65/2/1 NANN Page 17 P.T.O. 


Oh oT] 


36. 


This section comprises 3 source based/case-based/passage based/integrated 


units of assessment questions of 4 marks each. 


Engine displacement is the measure of the cylinder volume swept by all 


the pistons of a piston engine. The piston moves inside the cylinder bore 


Aluminium 


: Lib we cylinder head 


Combustion 
chamber 


One complete cycle cin four-cylinder four- 
str ‘he volume displaced is marked 


The cylinder bore in the form of circular cylinder open at the top is to be 


made from a metal sheet of area 752 cm7. 


Based on the above information, answer the following questions : 


(i) If the radius of cylinder is r cm and height is h cm, then write the 


volume V of cylinder in terms of radius r. 1 
dV 
i) Find {_— a 1 
(iii) (a) Find the radius of cylinder when its volume is maximum. 2 
OR 
(b) For maximum volume, h > r. State true or false and justify. 2 


Hey HAR FE Gad & fee Star Ht straral F ATA 12% cit aHVSlets & | 
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ANAAAAANAAA AANA 


AAA AAA AAA A. ————— 
AAARAAARAAAAAAARAAAAAAAAANA R . 22° ——— 


AANA AAV aa aaa aa avaaaa aaa 
AAAAAAAAAAAAAAAAARANAAANAN 


NARAARAARAAAAATANAANAAAAD A, 
ROUGHLY 12°. OF THE WORLD IS LEFT HANDED 


Depending upon the parents, the chances of having a left handed child are 


as follows : 

A : When both father and mother are left handed : 
Chances of left handed child is 24%. 

B : When father is right handed and mother is left handed : 
Chances of left handed child is 22%. 

C : When father is left handed and mother is right handed : 
Chances of left handed child is 17%. 

D : When both father and mother are right handed : 
Chances of left handed child is 9%. 


Assuming that P(A) = P(B) = P(C) = P(D) = jand L denotes the event that 
child is left handed. 


Based on the above information, answer the following questions : 


(i) Find P(L/C) 1 
(ii) Find P(L/A) 1 
(il) (a) Find P(A/L) 2 
OR 
(b) Find the probability that a randomly selected child is left 
handed given that exactly one of the parents is left handed. 2 


38. Tage Alea Sl VaMT Std A AY Ve Ue AaAT HE CHT | 
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38. The use of electric vehicles will curb air pollution in the long run. 


The use of electric vehicles is increasing every year and estimated electric 


vehicles in use at any time t is given by the function V: 


1 5 
V(t) =5 t? - 9 t? + 25t — 2 


where t represents the time and t = 1, 2, 3.... corresponds to year 2001, 


2002, 2008, ....... respectively. 
Based on the above information, answer the following questions : 


(i) Can the above function be used to estimate number of vehicles in the 


year 2000 ? Justify. 


(ii) Prove that the function V(t) is an increasing function. 
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General Instructions : 


Read the following instructions very carefully and follow them : 


(i) This Question Paper contains 38 questions. All questions are compulsory. 

(ii) Question paper is divided into FIVE Sections — Section A, B, C, Dand E. 

(iii) In Section A — Question Nos. 1 to 18 are Multiple Choice Questions 
(MCQs) and Question Nos. 19 & 20 are Assertion-Reason based 
questions of 1 mark each. 

(iv) In Section B — Question Nos. 21 to 25 are Very Short Answer (VSA) type 
questions of 2 marks each. 

(v) In Section C — Question Nos. 26 to 31 are Short Answer (SA) type 
questions, carrying 3 marks each. 

(vi) In Section D — Question Nos. 32 to 35 are Long Answer (LA) type 
questions carrying 5 marks each. 

(vil) In Section E — Question Nos. 86 to 38 are source based/case 


based/passage based/integrated units of assessment questions carrying 
4 marks each. 


(viii) There is no overall choice. However, an internal choice has been provided 


(1x) 


in 2 questions in Section B, 3 questions in Section C, 2 questions in 
Section D and 2 questions in Section E. 


Use of calculators is NOT allowed. 


SECTION -A 
(Multiple Choice Questions) 


Each question carries 1 mark. 


d 3 , 
1. If cs f(x) = 2x i and f(1) = 1, then f(x) is 


(A) 


(C) 


65/2/2 


x2 +3 log |x| +1 (B) x?2+3 log |x| 
3 2 
eae (D) x*+8 log |x| —4 
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Of oT 
d 
2. Degree of the differential equation sin x + cos (e =(y-16 
(A) 2 (B) 1 
(C) not defined (D) O 


3. The integrating factor of the differential equation 


dx 
(l—y*) gy + yx = ay, (-l<y<l)is 


1 1 


(A) ys 1 (B) sfy2—1 
1 
(C) oe (D) a ee 


—-> 
4. Unit vector along PQ, where coordinates of P and Q respectively are 


(2, 1, -1) and (4, 4, —7), is 
(A) 214+3)—6k (B) —2i—3) + 6k 
(OC). Se gg (D) 777 


5. Ifin AABC, BA = 22 and BC = 3B, then AC is 


(A) 2a+3b (B) 2a—3b 
(C) 3b—22a (D) -2a—3b 


6. Iflaxbl= NE: anda-b= ~3, then angle between a and b is 


2 1 
(A) 3 (B) & 
Tt OT 
(C) 3 (D) “& 
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OO 


Of : 
7. Equation of line passing through origin and making 30°, 60° and 90° with 
x, Y, Z axes respectively is 1 
2x _Y_Z 2x _ 2y _% 
(A) 5-2-0 () 3 10 
mee 4 2x _ 2y _% 
(C) same | (D) a ad 


2 
8. IfA and B are two events such that P(A/B)=2 x P(B/A) and P(A) + P(B) = 3° 


then P(B) is equal to 1 
2 7 
(A) < (B) 5 
4 5) 
Om: (D) 3 
t,o Oe tanx-—1l1 . 
9. Anti-derivative of ' with respect to x is: 1 
anx+1 
(A) sec? (= = | +¢ (B) —sec? F = +¢ 


TC 


ve Fx ve F-3 


10. If (a, b), (c, d) and (e, f) are the vertices of AABC and A denotes the area of 


(C) log +c (D) —log 


ace |? 
AABC, then | b d f | is equal to 1 
111 
(A) 2A? (B) 4A? 
(C) 2A (D) 4A 
11. The function f(x) = x|x|is 1 


(A) continuous and differentiable at x = 0. 
(B) continuous but not differentiable at x = 0. 
(C) differentiable but not continuous at x = 0. 


(D) neither differentiable nor continuous at x = 0. 
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13. 


14. 


15. 


16. 


If tan _ 4 =k, then “ is equal to 1 
= ne 
(ay = @) 2 
pape o/¥ 
(C) sec a (D) —sec es 


The objective function Z = ax + by of an LPP has maximum value 42 at 


(4, 6) and minimum value 19 at (8, 2). Which of the following is true ? 1 
(A) a=9,b=1 (B) a=5,b=2 
(C) a=3,b=5 (D) a=5,b=3 


The corner points of the feasible region of a linear programming problem 


20 4 ae 
are (0, 4), (8, 0) and (2 | _ If Z = 80x + 24y is the objective function, then 


(maximum value of Z— minimum value of Z) is equal to 1 
(A) 40 (B) 96 
(C) 120 (D) 136 


If Ais a 2 x 3 matrix such that AB and AB' both are defined, then order of 
the matrix Bis 


(A) 2x2 (B) 2x1 
(C) 3x2 (D) 3x83 


2 0 
If 5 4 = P + Q, where P is a symmetric and Q is a skew symmetric 


matrix, then Q is equal to 1 
2 85/2 0 —8/2 

(A) 5/2 4 | (B) 5/2 — oO 
0 95/2 2 —6/2 

(©) —5/2 O (D) 5/2 «4 | 
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Of oT 
12 1 
17. If} 2 3 1 | is non-singular matrix and a «€ A, then the set A is 1 
3a l 
(A) R (B) {0} 
(C) t4} (D) R—%i45 
18. If |A| = |kA|, where A is a square matrix of order 2, then sum of all 
possible values of k is 1 
(A) 1 (B) -1 
(C) 2 (D) 0 


ASSERTION-REASON BASED QUESTIONS 


In the following questions 19 & 20, a statement of Assertion (A) is 
followed by a statement of Reason (R). 


Choose the correct answer out of the following choices : 
(A) Both (A) and (R) are true and (R) is the correct explanation of (A). 


(B) Both (A) and (R) are true, but (R) is not the correct explanation of 
(A). 


(C) (A) is true, but (R) is false. 
(D) (A) is false, but (R) is true. 


19. Assertion (A): If a line makes angles a, 8B, y with positive direction of the 
coordinate axes, then sin? a + sin? 8 + sin? y = 2. 1 


Reason (R) : The sum of squares of the direction cosines of a line is 1. 


20. Assertion (A) : Maximum value of (cos7! x)? is x”. 1 


Reason (R) : Range of the principal value branch of cos~!x is Fe z 
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21. 


22. 


23. 


24. 


20. 


26. 
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SECTION - B 
This section comprises of Very Short Answer Type (VSA) questions, each 
of 2 marks. 
If a, b, € are three non-zero unequal vectors such that a-b=a- C, then 


find the angle between aand b—c. 


; we 3o 
(a) Evaluate sin | sin oF) + cos (cos m) + tan“! (1). 
4 


OR 


(b) Draw the graph of cos! x, where x €[-1, 0]. Also, write its range. 


If the equation of a line is x = ay + b, z = cy + d, then find the direction 
ratios of the line and a point on the line. 


2 2 
(a) Ify=ax +b, prove that (SS + (ee) = 0. 
OR 


axt+tb ; O<x<l 
(b) i fo) = [oe - 1<x<2 


then find the values of a and b. 


is a differentiable function in (0, 2), 


If the circumference of circle is increasing at the constant rate, prove that 
rate of change of area of circle is directly proportional to its radius. 


SECTION - C 


The section comprises Short Answer (SA) type questions of 3 marks each. 


log V3 
1 


Evaluate | (+e (e#_e ™ 


log V2 


Of al 
27. (a) Find the general solution of the differential equation : 
(xy — x2) dy = y? dx. 3 
OR 


(b) Find the general solution of the differential equation : 


d 
(#1) 4 t2ny= x2 +4 3 


28. (a) Two balls are drawn at random one by one with replacement from an 
urn containing equal number of red balls and green balls. Find the 
probability distribution of number of red balls. Also, find the mean of 
the random variable. 3 
OR 
(b) A and B throw a die alternately till one of them gets a ‘6’ and wins 
the game. Find their respective probabilities of wining, if A starts the 
game first. 3 


29. Solve the following linear programming problem graphically : 
Maximize : Z=x+2y 


subject to constraints : x + 2y => 100, 


Pa y < 0, 
2 + y < 200, 
20.20. 3 
1 
30. (a) Evaluate | | x* — x | dx. 3 
-1 
OR 
sin 
(b) Find | a= ae dx. 3 
31. Find iz “(Gane =u 7 dx 3 
— cos x 
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SECTION - D 


This section comprises Long Answer type (LA) questions of 5 marks each. 
32. (a) Find the equations of the diagonals of the parallelogram PQRS 
whose vertices are P(4, 2, —6), Q(5, —8, 1), R(12, 4, 5) and S(11, 9, —2). 
Use these equations to find the point of intersection of diagonals. 


OR 
(b) Aline / passes through point (—1, 3, —2) and is perpendicular to both 
ee —l +] 
the lines | = - = 5 and ar = ee = er Find the vector equation 
of the line /. Hence, obtain its distance from origin. 5 


33. Using Integration, find the area of triangle whose vertices are (—l, 1), 
(0, 5) and (8, 2). 5 


34. A function f: [- 4, 4] > [0, 4] is given by f(x) =\/16 — x”. Show that f is an 
onto function but not a one-one function. Further, find all possible values 


of ‘a’ for which f(a) =\/7. 5 


35. (a) IfA= 


—-3 -2 —-4 1 2 O 

2 1 2 |andB=| —2 -1 —2 |, then find AB and use it 
Zz. de x3 Oo -1 1 

to solve the following system of equations : 


x-2y=8 
2x-y-z=2 
—2y+z=3 5 
OR 
| cosa —sina 0 
(b) Iff(a)=| sina cosa _ 0 |, then prove that f(a) - f{—) = f(a — 8) 5 
0 0 1 
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SECTION - E 


This section comprises 3 source based case-based/passage based/integrated 
units of assessment questions of 4 marks each. 


36. Recent studies suggest that roughly 12% of the world population is left 
handed. 


Ap 
AVA AAAAAARAAAANANAAAANA vv 


ee 
AAAAAAT AAAAAAANNANAAAAAA| R go 22° ae, 


NAANAAAAAAANAAAANAAA AAA 2-3 aR 


17% CHANCE OF A LEFT HANDED CHILD 


AAANANANIVIVII een A. gu bo 


ROUGHLY 12°. OF THE WORLD IS LEFT HANDED 


Depending upon the parents, the chances of having a left handed child are 
as follows: 


A : When both father and mother are left handed : 
Chances of left handed child is 24%. 

B : When father is right handed and mother is left handed : 
Chances of left handed child is 22%. 

C : When father is left handed and mother is right handed : 
Chances of left handed child is 17%. 

D : When both father and mother are right handed : 
Chances of left handed child is 9%. 


Assuming that P(A) = P(B) = P(C) = P(D) = + and L denotes the event that 
child is left handed. 


Based on the above information, answer the following questions : 

Gi) Find P(L/C) 1 

(ii) Find P(L/A) 

(iii) (a) Find P(A/L) 2 
OR 


(b) Find the probability that a randomly selected child is left 
handed given that exactly one of the parents is left handed. 2 
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37. Engine displacement is the measure of the cylinder volume swept by all 


the pistons of a piston engine. The piston moves inside the cylinder bore 


Aluminium 


J Lil a cylinder head 


Combustion —_ 
chamber ra Cylinder head 
8 


—_ 1 = urtace that is 
in / x machined flat 
| 2 t hn © 
One complete cycle of a four-cylinder four- 4 Piston 


stroke engine. The volume displaced is marked Engine a 


The cylinder bore in the form of circular cylinder open at the top is to be 


made from a metal sheet of area 75x cm”. 


Based on the above information, answer the following questions : 


Gi) If the radius of cylinder is r cm and height is h cm, then write the 


volume V of cylinder in terms of radius r. 1 

(i) Find Fe 1 

(iii) (a) Find the radius of cylinder when its volume is maximum. 2 
OR 

(b) For maximum volume, h > r. State true or false and justify. 2 


65/2/2 NANNY Page 21 P.T.O. 


aa mgm 2023 Annual 
Series EF1GH/2 aE SET~3 


3 weet eeabetaesnanteees fe - seiesstosuseeuesceutecnes 3 ea hes 65/2/3 


qdarell we-va ets st Sat-gferaT 


COCCI wesc 


FREER ERE ERE RE RE RG RR RE RE RE RES ROR RE RR RR RE RRR RR RRR : Candidates must write the Q.P. Code: 
:on the title page of the answer-book. 


SOP N SEE ee a er a eee 


MIRA THT: 3 Te aTTETH AE : 80 
: Time allowed : 3 hours Maximum Marks : 80 : 


i (i) = PUN Sia AR SF feb a WPA- Ta ART TS 23 @ | 
Please check that this question paper contains 23 printed pages. 


i (ii) = RA-TH A GHet BIT Bl HN eV 1 WPA- TA BIS Hl RIMM FR-IRTHI  FI-TS TK 

fora | 
Q.P. Code given on the right hand side of the question paper should be 

written on the title page of the answer-book by the candidate. 

i (ill) = BUN Trea Bt oF fe FA VPI- TF HBS TRIB | 

: Please check that this question paper contains 38 questions. 

i (iv) PUM MPT BT FR ea YR BT SF TECH, FR —GTHT HPT BT HA HALT LAE | 

: Please write down the serial number of the question in the answer- 

: book before attempting it. 

i (v) 3a WPI-WF Hl Ved & fore 15 frre Hl aaa fea WA & | TRA- TA Br FAR Tale 710.15 } 

GF fea FCT | 10.15 FFF 10.30 Fat TH RT IA TEI- TH Bl VET AN SA HART 
& ON F FR- GAH RBIS TH TE FRAT | 
15 minute time has been allotted to read this question paper. The question 
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the 
candidates will read the question paper only and will not write any answer 
on the answer-book during this period. 


Fee 


Oni 
Oh oa 

General Instructions : 

Read the following instructions very carefully and follow them : 


(t) This Question Paper contains 38 questions. All questions are compulsory. 

(it) Question paper is divided into FIVE Sections — Section A, B, C, Dand E. 

(iit) In Section A — Question Nos. 1 to 18 are Multiple Choice Questions 
(MCQs) and Question Nos. 19 & 20 are Assertion-Reason based 
questions of 1 mark each. 

(iv) In Section B— Question Nos. 21 to 25 are Very Short Answer (VSA) type 
questions of 2 marks each. 

(v) In Section C — Question Nos. 26 to 31 are Short Answer (SA) type 
questions, carrying 3 marks each. 

(vi) In Section D — Question Nos. 32 to 85 are Long Answer (LA) type 
questions carrying 5 marks each. 

(vit) In Section E — Question Nos. 86 to 38 are source based/case 
based/passage based/integrated units of assessment questions carrying 
4 marks each. 

(vit) There ts no overall choice. However, an internal choice has been provided 
in 2 questions in Section B, 3 questions in Section C, 2 questions in 
Section D and 2 questions in Section E. 

(ix) Use of calculators is NOT allowed. 


SECTION -A 
(Multiple Choice Questions) 
Each question carries 1 mark. 


1. If the angle between a and b is : and |axb| = 3/3, then the value of 


a-bis 1 
(A) 9 B) 3 
© 4 ) 5 
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2. The position vectors of three consecutive vertices of a parallelogram 


ABCD are A(4i+2j—6k), B(5i-3j)+k) and C(12i+4)+5k). The 


position vector of D is given by 1 
i A Ree oh 

(A) —31—5j —10k (B) 211+ 33 
IS 8 oI - ok Be. aR 5 SN 

(C) 111+ 9) — 2k (D) —111-—9) + 2k 


1 3 B 
3.  Iffor two events A and B, P(A —B) = 5 and P(A) = 5 then | is equal to 1 


A 

1 3 

(A) 5 (B) = 

2 2 

Os (D) 5 
2m n/2 

4. If | cos?x dx =k | cos*x dx, then the value of k is 1 

0 0) 

(A) 4 (B) 2 

(C) 1 (D) 0 


5. If (a, b), (c, d) and (e, f) are the vertices of AABC and A denotes the area of 


ace |? 
AABC, then | b d f | is equal to 1 
1 1 ii 
(A) 2A2 (B) 4A2 
(C) 2A (D) 4A 
6. The function f(x) = x|x|]is 1 


(A) continuous and differentiable at x = 0. 
(B) continuous but not differentiable at x = 0. 
(C) differentiable but not continuous at x = 0. 


(D) neither differentiable nor continuous at x = 0. 
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Ob ot 
+ 
7. Iftan cary =k, then dy is equal to 
x-Y dx 
ay: y 
@) = (es 
Paps a/¥ 
(C) sec | (D) —sec | 


8. The objective function Z = ax + by of an LPP has maximum value 42 at 
(4, 6) and minimum value 19 at (8, 2). Which of the following is true ? 


(A) a=9,b=1 (B) a=5,b=2 
(C) a=3,b=5 (D) a=5,b=3 


9. The corner points of the feasible region of a linear programming problem 
are (0, 4), (8, 0) and (2 7 _ If Z = 30x + 24y is the objective function, then 
(maximum value of Z — minimum value of Z) 1s equal to 
(A) 40 (B) 96 
(C) 120 (D) 136 


10. Number of symmetric matrices of order 3 x 3 with each entry 1 or — 11s 


(A) 512 (B) 64 
(C) 8 (D) 4 


2 0 
11. If = P + Q, where P is a symmetric and Q is a skew symmetric 


5 4 
matrix, then Q is equal to 
2. d/2 0 -85/2 
“) Be 4 | (B) re 0 | 
0 5/2 2 6/2 
(©) ee 0 (D) Ps 4 | 
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13. 


14. 


oe 


16. 


i: 2 oI 
If} 2 3 1 | is non-singular matrix and a ¢ A, then the set Ais 1 
3a l 

(A) R (B) {0} 

(C) {4} (D) R-{4 

If |A| = |kA]|, where A is a square matrix of order 2, then sum of all 

possible values of k is 1 

(A) 1 (B) —-l 

(C) 2 (D) 0 

d ; 
Ifa [f (x)] = ax +b and f(0) = 0, then f(x) is equal to 1 
ax? 
(A) at+b (B) a + bx 
ax? 
(C) “GS +bx+e (D) b 
| | poe dy|_ 2. 

Degree of the differential equation sin x + cos eae 1 

(A) 2 (B) 1 

(C) not defined (D) O 

The integrating factor of the differential equation 

d 
(l-y?) got yx=ay, -1<y< Dis 1 
1 1 
A B 
1 1 

C D 

© 7; OR ae 
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18. 


ibe 


20. 
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—> 
Unit vector along PQ, where coordinates of P and Q respectively are 
(2, 1, -1) and (4, 4, —7), is 


(A) 23+3)—6k @y 2) — 3; 26k 
(C) 7 ata (D) 77 


Equation of a line passing through point (1, 2, 3) and equally inclined to 
the coordinate axis, 1S 


ASSERTION-REASON BASED QUESTIONS 


In the following questions 19 & 20, a statement of Assertion (A) is 
followed by a statement of Reason (R). 


Choose the correct answer out of the following choices : 
(A) Both (A) and (R) are true and (R) is the correct explanation of (A). 


(B) Both (A) and (R) are true, but (R) is not the correct explanation of 
(A). 


(C) (A) 1s true, but (R) is false. 
(D) (A) 1s false, but (R) is true. 
Assertion (A) : Maximum value of (cos! x)? is 2. 


Reason (R) : Range of the principal value branch of cos7!x is =. . , 


Assertion (A) : If a line makes angles a, B, y with positive direction of the 
coordinate axes, then sin? a + sin? B + sin? y = 2. 


Reason (R) : The sum of squares of the direction cosines of a line is 1. 


SECTION - B 
This section comprises of Very Short Answer Type (VSA) questions, each 
of 2 marks. 


N AN A 
21. If points A, B and C have position vectors 21, j and 2k respectively, then 


show that AABC is an isosceles triangle. 2 
1( ot =a =f 
22. (a) Evaluate sin ~ | sin 4) + cos (cos m) + tan (1). 2 
OR 
(b) Draw the graph of cos! x, where x €[-1, 0]. Also, write its range. 2 


23. If equal sides of an isosceles triangle with fixed base 10 cm are increasing 
at the rate of 4 cm/sec, how fast is the area of triangle increasing at an 
instant when all sides become equal ? 2 


LR Gere ney Aamo 


24. Find the coordinates of points on line 1 Pa which are at a 

distance of \/11 units from origin. 2 
d*y\ | (dy? 
25. (a) Ify=\/ax+b, then prove that y doe sO oe 0. 2 
OR 
+b ; O<x<l 

(b) If f(x) = aia - oe _ 9 is a differentiable function in (0, 2), 

then find the values of a and b. 2 
SECTION —- C 


The section comprises Short Answer (SA) type questions of 3 marks each. 
26. Solve the following Linear Programming problem graphically : 
Maximize: Z=3x+ 3.5y 
subject to constraints: x + 2y > 240, 
3x + 1.5y = 270, 
1.5x + 2y < 310, 
x>=0,y = 0. 3 
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21. 


28. 


29, 


30. 


31. 
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+ 
(a) Find | se 
x 


a 
(b) Evaluate | f(x) dx, where f(x) = 


—a 


1+9*. 


-1, (l-x+x 
Find fe’ (AEEE*) a 


log 3 
1 
Evaluate | (e% +e) (ee) dx 
log V2 


(a) Find the general solution of the differential equation : 
(xy — x*) dy = y? dx. 
OR 
(b) Find the general solution of the differential equation : 


d 
Gi) fia xe + A 


(a) Two numbers are selected from first six even natural numbers at 
random without replacement. If X denotes the greater of two 
numbers selected, find the probability distribution of X. 

OR 

(b) A fair coin and an unbiased die are tossed. Let A be the event, “Head 

appears on the coin” and B be the event, “3 comes on the die”. Find 


whether A and B are independent events or not. 


SECTION - D 


This section comprises Long Answer type (LA) questions of 5 marks each. 


32. A function f: [- 4, 4] > [0, 4] is given by f(x) =\/16 — x”. Show that f is an 
onto function but not a one-one function. Further, find all possible values 


of ‘a’ for which f(a) = 7. 5 


—3 —2 -4 1 2 O 
2 1 2/,B=| -2 —1 —2 |, then find AB and use it to 


33. (a) IfA= 
2: A 3 0-1 1 
solve the following system of equations : 
x—-2y=83 
2x-y-Z=2 
—2y+z=8 dD 
OR 
| cosa —sina O 
(b) Iff(a)=| sina cosa  O |, prove that f(a) - f-B) = f(a —B) 5 
©) 0 1 


34. (a) Find the equations of the diagonals of the parallelogram PQRS 
whose vertices are P(4, 2, —6), Q(5, —3, 1), R(12, 4, 5) and S(11, 9, —2). 
Use these equations to find the point of intersection of diagonals. 


OR 
(b) <A line / passes through point (—1, 3, —2) and is perpendicular to both 


me —] +] 
the lines 1 = . = and ae = eae =- 5 Find the vector equation 
of the line /. Hence, obtain its distance from origin. D 


2 2 
35. Find the area of the smaller region bounded by the curves = fe aE = 1 and 


Bt 7 = 1, using integration. D 


65/2/3 NANN Page 17 P.T.O. 


36. 


SECTION - E 


This section comprises 3 source based case-based/passage based/integrated 
units of assessment questions of 4 marks each. 


Recent studies suggest that roughly 12% of the world population is left 
handed. 


fr. 
AVARARARAAARARAAANAANARAN he 


AAAAAN AAA AAADADRRARARARAR BR — 


hf 
AAANAAAARANANIVIVANNAIN ANI A. A Lc 
ROUGHLY 12°. OF THE WORLD IS LEFT HANDED i a 


Depending upon the parents, the chances of having a left handed child are 
as follows : 


A : When both father and mother are left handed : 
Chances of left handed child is 24%. 

B : When father is right handed and mother is left handed : 
Chances of left handed child is 22%. 

C : When father is left handed and mother is right handed : 
Chances of left handed child is 17%. 

D : When both father and mother are right handed : 
Chances of left handed child is 9%. 


1 
Assuming that P(A) = P(B) = P(C) = P(D) = 4 and L denotes the event that 
child is left handed. 


Based on the above information, answer the following questions : 
i) Find P(L/C) 1 
(ii) Find P(L/A) 
(iii) (a) Find P(A/L) 
OR 


(b) Find the probability that a randomly selected child is left 
handed given that exactly one of the parents is left handed. 2 
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37. Engine displacement is the measure of the cylinder volume swept by all 


the pistons of a piston engine. The piston moves inside the cylinder bore 


Aluminium 


t =) D 

7 r we cylinder head 

f 

a | 
ioe _Aa ——ty 1 
; chamber (mo Cylinder head 
F wrFO™ 
\ 
lete 
ine. 


Piston 
mp 
eng. 


Vs 
o ‘ 
} . 
: “a Ve surface that is 
io / { eK machined flat 
4 on 


— ; 
==! 

; ‘ S 
One co cycle of a four-cylinder four- ee 
stroke The volume displaced is marked Engine fick 


a 
£ 


The cylinder bore in the form of circular cylinder open at the top is to be 


made from a metal sheet of area 75x cm”. 


Based on the above information, answer the following questions : 


(i) If the radius of cylinder is r cm and height is h cm, then write the 


volume V of cylinder in terms of radius r. 1 

Gi) Find ane 1 

(iui) (a) Find the radius of cylinder when its volume is maximum. 2 
OR 

(b) For maximum volume, h > r. State true or false and justify. 2 
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38. The use of electric vehicles will curb air pollution in the long run. 


The use of electric vehicles is increasing every year and estimated electric 


vehicles in use at any time t is given by the function V: 


1 5 
Vit) =5 t? - 9 t+ 25t — 2 


where t represents the time and t = 1, 2, 3.... corresponds to year 2001, 


2002, 2008, ....... respectively. 
Based on the above information, answer the following questions : 


(1) Can the above function be used to estimate number of vehicles in the 


year 2000 ? Justify. 


(ii) Prove that the function V(t) is an increasing function. 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(i) 
(ii) 
(tit) 
(iv) 
(v) 
(v1) 
(Vii) 


(viii) 


(ix) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, Dand E. 


In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 

In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 

In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 

In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 

There is no overall choice. However, an internal choice has been provided in 


2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 
This section comprises multiple choice questions (MCQs) of 1 mark each. 
1 4 x 
If A=| z 2 yj is asymmetric matrix, then the value of x + y+z 
-3 -1 38 
is: 
(a) 10 (b) 6 
(c) 8 (d) 
3 0 0 
IfA.(adj A)=|0 38. O}, then the value of |A| + |adj A| is equal to: 
0 0 8 
(a) 12 (b) 9 
(c) 3 (d) 27 
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A and B are skew-symmetric matrices of same order. AB is symmetric, if : 


(a) AB=O (b) AB=-BA 
(c) AB=BA (d) BA=O 


For what value of x € 6 Z|, is A + A’ = V3 I, where 
COS X sin x 
A= ? 
h sin x cos " 


(b) 


wa 
Ola 


(c) O (d) 


wla 


Let A be the area of a triangle having vertices (x,, y,), (X9, Yo) and 


(X93, Yg). Which of the following is correct ? 


X, Jy 1 X, Jy 1 
(a) Xo Yo I1)=+A (b) Xg Yo 1\/=42A 
X3 yg 1 X3 yg 1 
2 
X, Jy 1 r X, J, 1 
(c) Xo Yo 1 =e (d) Xg Yo 1 = A” 
X3 Ye 1 X3 Yo 1 
[2° ax is equal to: 
@i “2 ec (b) 2**7 log 24.6 
x+2 x 
(c) z +C (dq) 2: z +C 
log 2 log 2 


ey Rey ey er Pag e5 
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a 


7. 


10. 


11. 
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| EOS LOSE is is equal to: 

14+2sin x 

(a) x —2cosx+C (b) x+2cosx+C 
(c) —~x—2cosx+C (d) —~x+2cosx+C 


The solution of the differential equation = + oy 0 is: 


(a) 


eG (b) logx—logy=C 
xX 


i 
y 
=C (d) x+y=C 


What is the pre of the order and degree of the differential equation 
2 


1 sin y +(S) COS y = A ae 


(a) 3 (b) 2 
(c) 6 (d) not defined 


If a vector makes an angle of q with the positive directions of both x-axis 


and y-axis, then the angle which it makes with positive z-axis is : 


m8 3T 
Tt 
(c) PY (d) 0 


> > ne > > 
a and b are two non-zero vectors such that the projection of a on b 


> > 
is 0. The angle between a and b is: 


Tl 
(a) ry 


Tt 
(c) 4 
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=> A A A —=> A A A 
12. InAABC, AB =i + j +2k and AC =31 —j +4k. If Dis mid-point of 
—_> 
BC, then vector AD is equal to: 
A A A A A 
(a) 41 +6k (b) 21 —2j +2k 
A 
i 


() i-j+k (d) 21 4+3k 


13. Thevalue of 4 for which the angle between the lines 


— A A A A A A 
r=i+jt+k+p(Q2i +j +2k)and 

2? - A eae 

r =(1+q)1 CaN) | a Teas: 18 
(a) —-4 (b) 4 
(c) 2 (d) -2 


14. IfP(ANB)= ; and P(A) = , then (2) is equal to: 


1 1 
x b i 
(a) ; (b) 5 
1 2 
ea d = 
(c) Fs (d) 5 
x7, x>0 
15. The value of k for which function f(x)=\~ ’ ~~~ is differentiable at 
kx, x <0 
x=Ois: 
(a) 1 (b) 2 
(c) any real number (d) 0O 
16. ioe then dy is : 
cos x + sin x dx 


2x 2(™_ 
(a) —sec [F—x| (b) sec E x| 
sec (= — x| 
4 


65/3/1 —_~~ Page 9 P.T.O. 


(c) log 


17. The number of feasible solutions of the linear programming problem 
given as 


Maximize z = 15x + 30y subject to constraints : 
3x+y<12, x+2y<10, x>0,y2=0 is 


(a) 1 (b) 2 
(c) 3 (d) infinite 


18. The feasible region of a linear programming problem is shown in the 
figure below : 


y 


xX 
3 
: : ty . S42, ~ 
we ~¥ 
y ‘NP 


Which of the following are the possible constraints ? 
(a) x+2y2>4, x+y<3, x20, y=0 
(b) x+2y<4, x+y<3, x20, y=0 
(c) x+2y24, x+y23, x20, y20 
(d) x+2y2>4, x+y2>3, x<0, y<0 


Questions number 19 and 20 are Assertion and Reason based questions carrying 
1 mark each. Two statements are given, one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 
as given below. 
(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of the Assertion (A). 
(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 
the correct explanation of the Assertion (A). 
(c) Assertion (A) is true and Reason (R) is false. 
(d) Assertion (A) is false and Reason (R) is true. 
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19. Assertion (A): Range of [sin~! x + 2 cos—! x] is [0, zl. 


Reason (R): Principal value branch of sin! x has range - > 4 


20. Assertion (A): A line through the points (4, 7, 8) and (2, 3, 4) is parallel 
to a line through the points (— 1, — 2, 1) and (1, 2, 5). 


> 9 > > > 
Reason (R): Lines r = ay +Ab, and r = ag +Ubg are parallel if 
> +> 
by. bo =0. 


SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 


> A A A —> A —> A 
21. If r =3i —2) +6k, find the value of(r xj).(r x k)—-12. 


22. Ifthe angle between the lines esate =— and —=+= 
OL 


find the relation between o and B. 


23. If f(x) = a(tan x — cot x), where a > 0, then find whether f(x) is increasing 


or decreasing function in its domain. 


V2 


OR 


24. (a) Evaluate: 3 sin) +2cos7! (3 +cos = (0) 


1 1 
(b) Draw the graph of f(x) = sin-! x, xe - 5 ees 
ad J2 J2 


. Also, write range 


of f(x). 
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1 
25. (a) If y=x%*, then find “ atx=1. 
x 


OR 
(b) If x=asin 2t, y =a(cos 2t + log tant), then find ct 
x 
SECTION C 

This section comprises short answer (SA) type questions of 3 marks each. 
26. (a) Find the general solution of the differential equation : 

d 

— (xy?) = 2y(1+ x) 

dx 

OR 
(b) Solve the following differential equation : 


eae, 
dx 


27. Evaluate: 


28. #£=Evaluate: 


29. (a) Find: 


OR 
(bo) Find: 


[= log (x? +1) dx 
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30. Determine graphically the minimum value of the following objective 
function : 
Zz = 000x + 400y 
subject to constraints 
x + y < 200, 
x > 20, 
y = 4x, 
y = 0. 


31. (a) A pair of dice is thrown simultaneously. If X denotes the absolute 
difference of numbers obtained on the pair of dice, then find the 
probability distribution of X. 


OR 


(b) There are two coins. One of them is a biased coin such that 
P (head) : P (tail) is 1 : 3 and the other coin is a fair coin. A coin is 
selected at random and tossed once. If the coin showed head, then 
find the probability that it is a biased coin. 


SECTION D 
This section comprises long answer (LA) type questions of 5 marks each. 


32. Show that a function f : R > R defined as f(x)= So is both one-one 


and onto. 


33. The area of the region bounded by the line y = mx (m > QO), the curve 


2 


x2 + y* = 4 and the x-axis in the first quadrant is 5 units. Using 


integration, find the value of m. 


1 O 2 
34. (a) IfA=|0 2 1], then show that A°-6A*+7A+2I1=0. 
2 0 8 
OR 
(b) If a-[; pl! then find A! and use it to solve the following 


system of equations : 
3x+5y=11, 2x-—T7y=—3. 
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35. (a) Find the value of b so that the lines <= sete and 


. - = a =zZ are intersecting lines. Also, find the point of 
intersection of these given lines. 


OR 


(b) Find the equations of all the sides of the parallelogram ABCD 
whose vertices are A(4, 7, 8), B(2, 3, 4), C1, — 2, 1) and D(1, 2, 5). 
Also, find the coordinates of the foot of the perpendicular from A to 
CD. 


SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. An octagonal prism is a three-dimensional polyhedron bounded by two 
octagonal bases and eight rectangular side faces. It has 24 edges and 
16 vertices. 


The prism is rolled along the rectangular faces and number on the 
bottom face (touching the ground) is noted. Let X denote the number 
obtained on the bottom face and the following table give the probability 
distribution of X. 
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37. 


65/3/1 


Based on the above information, answer the following questions : 


(i) Find the value of p. 1 

Gi) Find P(X > 6). 1 

(ii) (a) Find P(X = 38m), where m is a natural number. Z 
OR 

(ii) (b) Find the mean E(X). Z 


Case Study — 2 


In order to set up a rain water harvesting system, a tank to collect rain 
water is to be dug. The tank should have a square base and a capacity of 
250 m®. The cost of land is = 5,000 per square metre and cost of digging 
increases with depth and for the whole tank, it is ¥ 40,000 h?, where h is 
the depth of the tank in metres. x is the side of the square base of the 
tank in metres. 

ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM 


CATCHMENT 


TANK 


RECHARGE STORAGE ____ 
FACILITY FACILITY 


Based on the above information, answer the following questions : 


(i) Find the total cost C of digging the tank in terms of x. 1 
Gi) Find &, 1 
dx 
ii) (a) Find the value of x for which cost C is minimum. Z 
OR 
(iii) (b) Check whether the cost function C(x) expressed in terms of x 
is increasing or not, where x > 0. Z 
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Case Study -3 


38. A volleyball player serves the ball which takes a parabolic path given by 


the equation h(t)= -5 ee = t+1, where h(t) is the height of ball at any 


time t (in seconds), (t = 0). 


Based on the above information, answer the following questions : 


G) Is h(t) a continuous function ? Justify. 


(ii) Find the time at which the height of the ball is maximum. 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(1) 


(ii) 


(iit) 


(iv) 


(v) 


(v1) 


(vii) 


(viii) 


(ix) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, Dand E. 
In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 


questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 

In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 

In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 

In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


1. 


[2° ax is equal to: 


Gy. BPC (b) 2**7 log 24.6 
X+2 x 
(c) z +C (d) 2° z 4C 
log 2 log 2 


Let A be a skew-symmetric matrix of order 3. If |A| = x, then (2023)* is 


equal to: 
1 
(c)  (2023)* (d) 1 
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3. 


65/3/2 


2 
| V4—x? dx equals : 
0 


(a) 2log2 (b) —2 log 2 


(a) —+—=C (b) logx—logy=C 


(c) xy = C (d) x+y=C 


What is the product of the order and degree of the differential equation 
Zz 


2 sin y +(S) cosy JF is 
dx? dx 


(a) 3 (b) 2 
(c) 6 (d) not defined 


—> 
The direction cosines of vector BA, where coordinates of A and B are 


(1, 2, — 1) and (8, 4, 0) respectively, are: 


2 2 1 
£10 0 ae 
(a) (b) po ee 
221 
9,2,1 ae 
(c) pies (d) 3° 3° 3 
> 


> a, > > 
a and b are two non-zero vectors such that the projection of a on b 


> > 
is 0. The angle between a and b is: 


(a) (b) 7 


Hla wla 


(c) (d) 0 
—> A A A —> A A A 
In AABC, AB =i + j +2k and AC =31 —j +4k. If Dis mid-point of 


—_> 
BC, then vector AD is equal to: 


A A A A A 
(a) 41 +6k (b) 21 —2j +2k 
A A A A A 
(c) i-j+k (d) 21 +4+3k 


~ Page 5 P.T.O. 


Xx+1l yt2 Z+3 


9. If the point P(a, b, 0) lies on the line , then (a, b) is: 


3 
1 2 
(a) (4,2) (b) G =) 
1 1 
© (3.5) @) (0,0) 


10. For any two events A and B, if P(A) = > P(B) = and P(A  B) = 7 


then (3 equals : 


3 8 
bad b = 
(a) 3 (b) 5 
1 1 
a d mt 
(c) 5 (d) ji 
; : x*, x>0. ,. 
11. The value of k for which function f(x)=\~ ’ ~~~ is differentiable at 
kx, x <0 
x=OQis: 
(a) 1 (b) 
(c) any real number (d) 
19 “Wey hen 
cos Xx +sin x dx 
2; 7 2( 1 
= ie fes! b pees 
(a) sec E x] (b) sec E x| 
(c) log | sec (= — x| (d) -—log|sec (= — x| 


13. The number of feasible solutions of the linear programming problem 
given as 


Maximize z = 15x + 30y subject to constraints : 
3x+y<12, x+2y<10, x>0,y2=0 is 
(a) 1 (b) 2 
(c) 3 (d) infinite 
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15. 


65/3/2 


The feasible region of a linear programming problem is shown in the 


figure below : 


y 


xX 
a 
: , . ty : X43, ~ 
; Ds ef 
bd NP 


Which of the following are the possible constraints ? 
(a) x+2y2>4, x+y<3, x20, y=0 
(b) x+2y<4, x+y<3, x20, y=0 
(c) x+2y2>4, x+y2>3, x20, y=0 


(d) x+2y2>4, x+y23, x<0, y<0 


1 0 be rat. 
It A=| and B-| | then BA is equal to: 
0 0 0 0 
| ee | 
(a) | | 
0 O 
1 0 
(b) | | 
1 0 
1 1 
(c) | | 
1 1 
0 O 
(d) | | 
0 O 


ey ey ey er Pag eg 
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17. 


18. 


3 0 0 

IfA.(adj A)=|0 38. O}, then the value of |A| + |adj A| is equal to: 
0 0 8 

(a) 12 (b) 9 

(c) 38 (d) 27 


A and B are skew-symmetric matrices of same order. AB is symmetric, if : 
(a) AB=O (b) AB=—-BA 
(c) AB=BA (d) BA=O 


For what value of x fo |, is A+ A’ = V3 I, where 
COS X sin x 
A= EA 
b sin x cos : 


TU 
3 (b) 


Ola 


(c) 0 (d) 


wla 


Questions number 19 and 20 are Assertion and Reason based questions carrying 
1 mark each. Two statements are given, one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 
as given below. 


19. 


(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of the Assertion (A). 

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 
the correct explanation of the Assertion (A). 

(c) Assertion (A) is true and Reason (R) is false. 

(d) Assertion (A) is false and Reason (R) is true. 


Assertion (A): A line through the points (4, 7, 8) and (2, 3, 4) is parallel 
to a line through the points (— 1, — 2, 1) and (1, 2, 5). 


> > > > 9 > 
Reason (R): Lines r = a, +Aby and r = ag +wUbo are parallel if 
> -> 
by. bg =0. 
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20. Assertion (A): Range of [sin-! x + 2 cos! x] is [0, x]. 


Reason (R): Principal value branch of sin! x has range - > 4 


SECTION B 
This section comprises very short answer (VSA) type questions of 2 marks each. 


21. Consider the statement “There exists at least one value of b < R for 


which f (x) = >. b + 0 is strictly increasing in R — {0}.” 


State True or False. Justify. 


22. (a) Evaluate: 3 sin) = +2cos! v3 +cos7! (0) 
J2 2 


OR 


ee 


(b) Draw the graph of f(x) = sin7! x, xe - ae) 


| . Also, write range 


of f(x). 


a, 
23. (a) If y=x%*, then find i at x=): 
x 


OR 


(b) If x=asin 2t, y=a(cos 2t + log tant), then find ct , 
X 


_ A A A —> A =? A 
24, Ifr =3i —2j +6k, findthe value of(r xj).(r x k)-12. 


25. Find the value of p, so that lines aa = and 


x-2_y-5_l-z are perpendicular to each other. 
Ap 2 7 
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SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. = Find: 


xX 
| or 
Ve2* — 4e* —5 
27. (a) Find: 
| cos X ax 
sin 3x 
OR 
(bo) Find: 


[= log (x7 +1) dx 


28. Solve the following linear programming problem graphically : 
Maximize z = 3x + 9y 
subject to the constraints 
x+y210, 
x + 3y < 60, 
xSy, 


x2>0,y=0. 


29. (a) A pair of dice is thrown simultaneously. If X denotes the absolute 
difference of numbers obtained on the pair of dice, then find the 
probability distribution of X. 


OR 


(ob) There are two coins. One of them is a biased coin such that 
P (head) : P (tail) is 1 : 3 and the other coin is a fair coin. A coin is 
selected at random and tossed once. If the coin showed head, then 


find the probability that it is a biased coin. 
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30. (a) Find the general solution of the differential equation : 


d 
Sy") = 2y(1+ x) 
dx 
OR 
(b) Solve the following differential equation : 
xeX — yrtx Ne =(0 
dx 
31. Evaluate: 
a2 
sin) x as 
sin) 99 x + cost? x 
—n/2 
SECTION D 
This section comprises long answer (LA) type questions of 5 marks each. 
1 O 2 
32. (a) IfA=|0 2 1], then show that A®-6A7+7A+21=0. 
2 0 8 
OR 
oa. 2 4 
(b) If A= 2 zl? then find A and use it to solve the following 


system of equations : 
3x+5y=11, 2x-—TVy=—3. 
1 y-b z-8 


33. (a) Find the value of b so that the lines a ee a r and 


—4 —1 ; ; 
=e =" Sos are intersecting lines. Also, find the point of 


intersection of these given lines. 


OR 


(b) Find the equations of all the sides of the parallelogram ABCD 
whose vertices are A(4, 7, 8), B(2, 3, 4), C1, — 2, 1) and D(1, 2, 5). 
Also, find the coordinates of the foot of the perpendicular from A to 
CD. 


34. Prove that a function f : [0, ©) > [— 5, 0) defined as f(x) = 4x? + 4x —5 is 
both one-one and onto. 
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35. The area of the region bounded by the line y = mx (m > OQ), the curve 


x? + y2 = 4 and the x-axis in the first quadrant is ; units. Using 


integration, find the value of m. 


SECTION E 


This section comprises 3 case study based questions of 4 marks each. 
Case Study - 1 


36. In order to set up a rain water harvesting system, a tank to collect rain 
water is to be dug. The tank should have a square base and a capacity of 
250 m2. The cost of land is = 5,000 per square metre and cost of digging 
increases with depth and for the whole tank, it is = 40,000 h2, where h is 
the depth of the tank in metres. x is the side of the square base of the 
tank in metres. 
ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM 


CATCHMENT 


TANK 


RECHARGE STORAGE 
FACILITY FACILITY 


Based on the above information, answer the following questions : 


(i) Find the total cost C of digging the tank in terms of x. 1 
Gi) Find ee 1 
dx 
Gii) (a) Find the value of x for which cost C is minimum. Z 
OR 
(iii) (b) Check whether the cost function C(x) expressed in terms of x 
is increasing or not, where x > 0. 2 
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Case Study - 2 


37. An octagonal prism is a three-dimensional polyhedron bounded by two 
octagonal bases and eight rectangular side faces. It has 24 edges and 


16 vertices. 


The prism is rolled along the rectangular faces and number on the bottom 
face (touching the ground) is noted. Let X denote the number obtained on 


the bottom face and the following table give the probability distribution of 


Based on the above information, answer the following questions : 


Gi) Find the value of p. 1 

(ii) Find P(X > 6). 1 

(ii) (a) Find P(X = 8m), where m is a natural number. 2 
OR 

(iii) (b) Find the mean E(X). Z 
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Case Study - 3 


38. A volleyball player serves the ball which takes a parabolic path given by 


the equation h(t) = -s mee = t+1, where h(t) is the height of ball at any 


time t (in seconds), (t > 0). 


Based on the above information, answer the following questions : 


G) Is h(t) a continuous function ? Justify. 


(ii) Find the time at which the height of the ball is maximum. 
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Read the following instructions very carefully and strictly follow them : 


(1) 


(ii) 


(itt) 


(iv) 


(v) 


(v1) 


(vii) 


(Viti) 


(1x) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, Dand E. 


In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 
questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 
In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 
In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 
In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 

Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


1. 


> > > > 
If the angle between the vectors a and b is ri and |a x b | =1, then 


> > 

a .b is equal to 

(a) -1 (b) 1 
©) (dd) 2 


> > aes > > 
a and b are two non-zero vectors such that the projection of a on b 


> > 
is 0. The angle between a and b is: 


(a) (b) T 


(c) (d) O 


mila wla 
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—> A A A =— A A A 
In AABC, AB =i + j +2k and AC =31 —j +4k. If Dis mid-point of 


(b) 
(d) 


A A AN 
i —2;) +2k 


NA A 
214+3k 


The equation of a line passing through point (2, — 1, 0) and parallel to the 


X and Y are independent events such that P(X Y) = 


(b) 


(d) 


(b) 


(d) 


3. 
—_> 
BC, then vector AD is equal to: 
(a) 47 46k 
A A A 
(c) i-j+k 
4, 
line ieee aie 1s: 
2 
(a) x+2 y-l_ z 
1 2 2 
oC X42 yl 2 
1 2 —2 
5. 
Then PCY) is equal to : 
2 
(a) 3 
1 
(c) 3 
6. The value of k for which function f )-| 
x=OQis: 
(a) 1 
(c) any real number 
7 ip yes OO ieee 
cos x +sin x dx 
9( 7 
(a) sec E x| 
T 
l oa 
(c) og | sec = x| 
65/3/3 —_—~~ 


Page 5 


mle ofp 


2 


x , 


kx, 


x >0 


x <0 


ce and P(X) = —. 
5 5 


3 


is differentiable at 


P.T.O. 


8. The number of feasible solutions of the linear programming problem 
given as 


Maximize z = 15x + 30y subject to constraints : 
3x+y<12, x+2y<10, x>0,y2=0 is 


(a) 1 (b) 2 
(c) 3 (d) infinite 
9. The feasible region of a linear programming problem is shown in the 


figure below : 


y 


x 
0 3 
tT 2 » 4 XY Bi 
: DS ~¥¢ 
bd NP 


Which of the following are the possible constraints ? 
(a) x+2y2>4, x+y<3, x20, y=0 
(b) x+2y<4, x+y<3, x20, y=0 
(c) x+2y2>4, x+y23, x20, y2=0 
(d) x+2y2>4, x+y23, x<0, y<O 


10. AandB are square matrices of same order. If (A + B)? =A + BZ, then : 


(a) AB=BA (b) AB=-BA 
(c) AB=O (d) BA=O 
3 0 O 
11. IfA.(adj A)=|0 38. O/}], then the value of |A| + |adj A| is equal to: 
0 0 8 
(a) 12 (b) 9 
(c) 3 (d) 27 
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13. 


14. 


15. 


65/3/3 


A and B are skew-symmetric matrices of same order. AB is symmetric, if : 


(a) AB=O (b) AB=-BA 
(c) AB=BA (d) BA=O 


For what value of x € 6 Z|, is A + A’ = V3 I, where 
COS X sin x 
A= ? 
h sin x cos " 


(b) 


wa 
Ola 


(c) O (d) 


wla 


Let A be the area of a triangle having vertices (x,, y,), (X9, Yo) and 
(X93, Yg). Which of the following is correct ? 
X, Jy 1 X, Jy 1 
(a) Xg Vo 1}/=t+A (b) Xg Yo 1);=+2A 
x3 Yg ol x3 ¥g ol 
2 
X, Jy 1 r X, J, 1 
(c) Xo Yo 1 =e (d) Xg Yo 1 = A” 
X3 Ye 1 X3 Yo 1 
[2° ax is equal to: 
@i “2 ec (b) 2**7 log 24.6 
x+2 x 
(c) z +C (d) 2: Zz +C 
log 2 log 2 
ee Page 9 P.T.O. 


16. Je (3+) dx is equal to: 


x 
_x x 
(a) — +C (b) —+C 
e* —X 
() =+C (da) - +C 
xX 


nm/2 
17. The value of | log tan x dx is: 
0 


(b) O 


18. What is the product of the order and degree of the differential equation 


2 3 
<¥siny +(2] cos y =,/y ? 
(a) 3 (b) 2 
(c) 6 (d) not defined 


Questions number 19 and 20 are Assertion and Reason based questions carrying 
1 mark each. Two statements are given, one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 


as given below. 


(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 


correct explanation of the Assertion (A). 


(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 


the correct explanation of the Assertion (A). 
(c) Assertion (A) is true and Reason (R) is false. 


(d) Assertion (A) is false and Reason (R) is true. 
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19. Assertion (A): Range of [sin~! x + 2 cos—! x] is [0, zl. 


Reason (R): Principal value branch of sin! x has range - > 4 


20. Assertion (A): A line through the points (4, 7, 8) and (2, 3, 4) is parallel 
to a line through the points (— 1, — 2, 1) and (1, 2, 5). 


> 9 > > > 
Reason (R): Lines r = ay +Ab, andr = ag +Ubg are parallel if 
> +> 
by. bo =0. 


SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 


—_ 


21. (a) If y=x%*, then find = at x =1. 
x 


OR 
(b) If x=asin 2t, y= a(cos 2t + log tant), then find “. 
x 


+ A A A —> A —> A 
22. If r =3i —2j +6k, find the value of(r xj).(r x k)-12. 


23. Find the direction cosines of the line whose Cartesian equations are 
5x -—3 = 15y + 7=3-10z. 


24. Find the points on the curve 6y = x? + 2 at which ordinate is changing 


8 times as fast as abscissa. 


25. (a) Evaluate: 3 sin! an +2cos! v3 +cos7! (0) 
J2 2 


OR 


(b) Draw the graph of f(x) = sin-! x, xe - a = 


. Also, write range 


of f(x). 
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This section comprises short answer (SA) type questions of 3 marks each. 


26. 


27. 


28. 


29. 


SECTION C 


(a) A pair of dice is thrown simultaneously. If X denotes the absolute 


difference of numbers obtained on the pair of dice, then find the 


probability distribution of X. 
OR 


(ob) There are two coins. One of them is a biased coin such that 
P (head) : P (tail) is 1 : 3 and the other coin is a fair coin. A coin is 


selected at random and tossed once. If the coin showed head, then 


find the probability that it is a biased coin. 


(a) Find the general solution of the differential equation : 


ee = 2y(1+ x2) 
dx 


OR 


(b) Solve the following differential equation : 


Ma 


xex — y+x dy = (0) 
dx 

Evaluate : 

1/4. 

| log (1+ tan x) dx 

0 
(a) Find: 

| cos X ay 
sin 3x 
OR 

(b) Find: 


[= log (x? + 1) dx 
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30. Find: 


4 
(— 
: V2x+1—V2x-1 


31. Solve the following linear programming problem graphically : 
Minimize z = x + 2y 
subject to the constraints 
2x+y2>3, 
x + 2y >6, 
x > 0, 


y= 0. 


SECTION D 
This section comprises long answer (LA) type questions of 5 marks each. 
1 y-b z-8 


32. (a) Find the value of b so that the lines a rae, = ri and 


—4 —1 ; ; 
= ioe are intersecting lines. Also, find the point of 


intersection of these given lines. 


OR 


(b) Find the equations of all the sides of the parallelogram ABCD 
whose vertices are A(4, 7, 8), B(2, 3, 4), C-— 1, — 2, 1) and D(1, 2, 5). 
Also, find the coordinates of the foot of the perpendicular from A to 
CD. 


xX : 
18 


33. Check whether a function f: R > 3, ;| defined as f(x)= 
2 2 1l+x? 


one-one and onto or not. 


34. The area of the region bounded by the line y = mx (m > QO), the curve 


2 


x2 + y* = 4 and the x-axis in the first quadrant is 5 units. Using 


integration, find the value of m. 
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1 O 2 
35. (a) IfA=/0 2 1], then show that A°-6A*+7A+21=0. 
2 0 8 
OR 
(b) If a-[) a then find A7! and use it to solve the following 


system of equations : 
3x+5y=11, 2x-—T7y=—3. 


SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. In order to set up a rain water harvesting system, a tank to collect rain 
water is to be dug. The tank should have a square base and a capacity of 
250 m®. The cost of land is = 5,000 per square metre and cost of digging 


increases with depth and for the whole tank, it is ¥ 40,000 h?, where h is 


the depth of the tank in metres. x is the side of the square base of the 
tank in metres. 


ELEMENTS OF A TYPICAL RAIN WATER HARVESTING SYSTEM 


p— CATCHMENT 


TANK 


RECHARGE STORAGE _ 
FACILITY FACILITY 


Based on the above information, answer the following questions : 


(i) Find the total cost C of digging the tank in terms of x. 1 
(ii) Find oem 1 
dx 
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Gii) (a) Find the value of x for which cost C is minimum. 2 
OR 


(iii) (b) Check whether the cost function C(x) expressed in terms of x 


is increasing or not, where x > 0. Z 


Case Study - 2 


37. An octagonal prism is a three-dimensional polyhedron bounded by two 
octagonal bases and eight rectangular side faces. It has 24 edges and 
16 vertices. 


The prism is rolled along the rectangular faces and number on the 
bottom face (touching the ground) is noted. Let X denote the number 
obtained on the bottom face and the following table give the probability 
distribution of X. 


Based on the above information, answer the aa questions : 


Gi) Find the value of p. 1 

(ii) Find P(X > 6). 1 

Gii) (a) Find P(X = 8m), where m is a natural number. 2 
OR 

(iii) (b) Find the mean E(X). Z 
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Case Study - 3 


38. A volleyball player serves the ball which takes a parabolic path given by 


the equation h(t) = -s ‘4 ie t +1, where h(t) is the height of ball at any 


time t (in seconds), (t = 0). 


Based on the above information, answer the following questions : 


Gj) Is h(t) a continuous function ? Justify. 


(ii) Find the time at which the height of the ball is maximum. 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 88 questions. All questions are compulsory. 

(ii) This question paper is divided into five Sections — A, B, C, Dand E. 

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 


questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 


(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 


(v) In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 


(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 


(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


(viit) There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


(ix) Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


1 als -[shne 


fa) xe1,. y=2 (p) xe2, y=) 
(c) Kel yo 1 (dj) x=6.y=2 


a bila —b|. 
2. The product is equal to: 
—-b alj[b a 


a) “ +b? 0 | (b) bs + by 


) a? +b? (a+b) 0 


az+b2 0 a O 
eee 4 i) hs : 
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If A is a Square matrix and Nae A, then (I + Ay’ — 8A is equal to: 


(a) I 


(c) 2A 


(b) 


If a matrix A= [1 2 3], then the matrix AA’ (where A’ is the transpose 


of A) is: 
(a) 14 
1 2 8 
(c) 23 1 
3 1 2 
X+y YtZ Z+X 
The value of | z x Vy 
1 1 1 
(a) 0 


(c) X+y+t+Z 


The function f(x) = |x| is 


(b) 


(d) 


(b) 
(d) 


1 0 0O 
0 2 0 
0 0 8 
[14] 

1 
2(x+y+t+Z) 


(a) continuous and differentiable everywhere. 


(b) continuous and differentiable nowhere. 


(c) continuous everywhere, but differentiable everywhere except at x = 0. 


(d) continuous everywhere, but differentiable nowhere. 


If y = sin? (x), then is equal to: 
x 


3 3 


(a) 2 sin x” cos x 


3 3 


(c) 6x? sin x® cos x 


ey ty “ty 


(b) 


(d) 
Page 5 


3x3 sin x® cos x 


2x? sin? (x3) 


3 


P.T.O. 


10. 


11. 


12. 


65/4/1 


| e° 108 X gx is equal to: 


(a) 


— 
aa) 
S Coe 99 


(c) 
The 


(c) 


5 
x 

— +C€ b 
5 + (b) 
5x44+C (d) 


3x* dx = 8, then the value of ‘a’ is: 


2 (b) 

8 (d) 

integrating factor for _ solving 
y= 2x? 1s 

e (b) 


(d) 


4 
10 
the 


ex 
1 
xX 


The order and degree (if defined) of the 


d“y 

dx? 
(a) 
(c) 


A A 
A unit vector along the vector 41 —3k is: 


(a) 


(b) 


(c) 


(d) 


2,2 
2,3 


dx 


La? 3h) 
qo 


la? 3k) 
= 


1 A A 
—(4i1 —3k 
TF i ) 
1 A A 
—(41 —3k 
Te 1 ) 
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(b) 
(d) 


sea d 
| + (s=) =x sin (s=) respectively are: 
x 


1,3 


2, degree not defined 


equation 


differential equation, 


P.T.O. 


> > > »> 
13. If 0 is the angle between two vectors a and b,then a . b =O only 


when: 
0<0<= b) O0<0<— 
(a) <0< ; (b) 5 
(c) 0<0<nz (d) O<0<z 
14. Distance of the point (p, q, r) from y-axis is : 
(a) q (b) |q| 
(c) |ql + Ir (d) yp? +r? 


15. The solution set of the inequation 3x + 5y <7is: 
(a) | whole xy-plane except the points lying on the line 3x + 5y = 7. 
(b) | whole xy-plane along with the points lying on the line 3x + 5y = 7. 


(c) open half plane containing the origin except the points of line 
ox toy = 


(d) open half plane not containing the origin. 


16. Which of the following points satisfies both the inequations 2x + y < 10 


andx+2y2>8? 


(a) (-2, 4) (b) (3, 2) 
(c) (—5, 6) (d) (4, 2) 
; , 1 11 
17. Ifthe direction cosines of a line are =. —, =| , then: 
aaa 
(a) O<a<l (b) a>2 
(c) a>O0 (d) a=+Vv3 
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18. The probability that A speaks the truth is - and that of B speaking the 
truth is 7 The probability that they contradict each other in stating the 


same fact is: 
Tt 
20 
3 
20 


(a) (b) 


(c) (d) 


Of, ole 


Questions number 19 and 20 are Assertion and Reason based questions carrying 
1 mark each. Two statements are given, one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 
as given below. 
(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of the Assertion (A). 
(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 
the correct explanation of the Assertion (A). 
(c) Assertion (A) is true and Reason (R) is false. 


(d) Assertion (A) is false and Reason (R) is true. 


19. Assertion (A): All trigonometric functions have their inverses over their 


respective domains. 


Reason (R): The inverse of tan-! x exists for some x € R. 


> > > > > > 
20. Assertion (A): The lines r = ay+ Ab, and r = ag+ ubos are 


> +> 
perpendicular, when bj, . by = 0. 


> > >» 
Reason (R): The angle 6 between the lines r =a;,+Ab, and 
> > 
> > D-H. . b, -b, 
r = a9 + wb is given by cos 0 =~ 
LALA 
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SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 


21. (a) Find the domain of y = sin! (x? — 4). 
OR 
(b) Evaluate: 


22. If (x2 + y2)* = xy, then find a 
xX 


23. Find the maximum and minimum values of the function given by 


f(x) = 5 + sin 2x. 


ae A . . A aK pet lh 
24. Ifthe projection of the vector i + } + k on the vector pi + j —2k is a 


then find the value(s) of p. 


25. (a) Find the vector equation of the line passing through the point 
(2, 1, 3) and perpendicular to both the lines 


Xk Ye 2. 2 8 y 


iss 
1 2 8° =3. 2 
OR 


(b) The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the 
direction cosines of the line and find the coordinates of a point 


Ol N 


through which it passes. 


65/4/1 ~~~~ Page 13 P.T.O. 


sf 


SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. =F ind: 


x? 4x41 


Gaye 


27. = (a) Evaluate: 
m/2 


o2X ¢ —sin =) dx 
1 — cos 2x 
t/4 


OR 


(b) Evaluate : 
2 


[nee 
Lae 


—2 


28. = (a) Find : 


x 
|-—— dx 
V5 —4e* —e2% 
OR 


(b) Evaluate : 
m/2 


[smn x cos” x dx 


0 


29. (a) Find the particular solution of the differential equation 


ee Sa y(1) = 0. 
dx x 


OR 
(b) Find the general solution of the differential equation 
eX tan y dx + (1 — e*) sec? y dy = 0. 
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30. Solve the following linear programming problem graphically : 
Minimise : z = — 3x + 4y 
subject to the constraints 
x + 2y <8, 
3x + 2y < 12, 


x,y20. 


31. From a lot of 30 bulbs which include 6 defective bulbs, a sample of 
2 bulbs is drawn at random one by one with replacement. Find the 
probability distribution of the number of defective bulbs and hence find 


the mean number of defective bulbs. 


SECTION D 


This section comprises long answer (LA) type questions of 5 marks each. 


1 -1l 2 
32. Find the inverse of the matrix A =|0 2 -—3 |. Using the inverse, 
3-2 4 


ee solve the system of linear equations 


x—-yt2z=1; 2y—3z=1; 3x-2y+4z=3. 
33. Using integration, find the area of the region bounded by the parabola 


y2 = 4ax and its latus rectum. 


34. (a)  IfN denotes the set of all natural numbers and R is the relation on 
N x N defined by (a, b) R (c, d), if ad(b + c) = bc(a + d). Show that R 
is an equivalence relation. 

OR 


(b) Let f: R —<- = — R be a function defined as f(x) = a 
3 3x+4 


Show 


that f is a one-one function. Also, check whether f is an onto 


function or not. 
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(a) Show that the following lines do not intersect each other : 


x-l ytl z—-1, x+2 y-1_ z+l1 
3 2 5 ° A 3 -2 
OR 


(b) Find the angle between the lines 
2x = 3y = —z and 6x =— y=— 4z. 


SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


36. 
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Case Study - 1 


Let f(x) be a real valued function. Then its 


e Left Hand Derivative (L.H.D.): Lf’(a) = lim 
h—>0 —h 


e Right Hand Derivative (R.H.D.) : Rf’(a) = Me 7" 
—0 


f(a — h) - f(a) 


f(a + h) - f(a) 
figs 


Also, a function f(x) is said to be differentiable at x = a if its L.H.D. and 


R.H.D. at x =a exist and both are equal. 
Ix —3 , x21 
For the function f(x)=;x2 93x 13 


calle i ae a | 
4 2 4 


answer the following questions : 


(i) What is R.H.D. of f(x) atx =1? 
Gi) Whatis L.H.D. of f(x) atx=1? 
ii) (a) Check if the function f(x) is differentiable at x = 1. 


OR 
(ii) (b) Find f’(2) and f’(- 1). 
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Case Study - 2 
A building contractor undertakes a job to construct 4 flats on a plot along 
with parking area. Due to strike the probability of many construction 
workers not being present for the job is 0:65. The probability that many 
are not present and still the work gets completed on time is 0°35. The 
probability that work will be completed on time when all workers are 


present is 0-80. 


Let: Ey, : represent the event when many workers were not present for 


the job; 

Eo: represent the event when all workers were present; and 

E : represent completing the construction work on time. 
Based on the above information, answer the following questions : 
(i) What is the probability that all the workers are present forthe job? J 
Gi) What is the probability that construction will be completed on time? J 


Gii) (a) What is the probability that many workers are not present 


given that the construction work is completed on time ? 2 


OR 


(iii) (b) What is the probability that all workers were present given 
that the construction job was completed on time ? Z 


Rey Rey er ee Page 21 P.T.O. 


es 
ae 
Case Study - 3 


38. Sooraj’s father wants to construct a rectangular garden using a brick wall 
on one side of the garden and wire fencing for the other three sides as 


shown in the figure. He has 200 metres of fencing wire. 


(li 


! Hel 
Hors t o H Nae : at bike ( i ay Het el | 


pene’ } 
abides hk 
P gered 


Based on the above information, answer the following questions : 


(1) Let ‘x’ metres denote the length of the side of the garden 
perpendicular to the brick wall and ‘y’ metres denote the length of 
the side parallel to the brick wall. Determine the relation 
representing the total length of fencing wire and also write A(x), 


the area of the garden. 2 


(ii) Determine the maximum value of A(x). vs 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 88 questions. All questions are compulsory. 

(ii) This question paper is divided into five Sections — A, B, C, Dand E. 

(iii) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 


questions number 19 and 20 are Assertion-Reason based questions of 1 mark 
each. 

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 

(v) In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 

(vi) In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 

(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


(viit) There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


(ix) Use of calculators is not allowed. 


SECTION A 
This section comprises multiple choice questions (MCQs) of 1 mark each. 
1 1 1|/x 6 
1, If |}O 1 l1l/y| = 1|38], then the value of (2x +y-—z) is: 
0 O liz Z, 


(a) 1 (b) 2 
(c) 8 (d) 5 
2. If a matrix A= [1 2 3], then the matrix AA’ (where A’ is the transpose 
of A) is: 
1 0 0 
(a) 14 (b) 0 2 0 
0 0 8 
1S 
(c) 23 1 (d) [14] 
ok 2 
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(a) Sie Ty ee? (D).. eZee y Sk 
(c) cKe1 ye (d) x=38, y=2 


4. If A is a Square matrix and ae A, then (I + Ay? — 8A is equal to: 


(a) I (b) A 
(c) 2A (d) 3I 
2 7 1 
5. The value of the determinant | 1 1 1] is: 
10 8 1 
(a) A7 (b) —79 
(c) 49 (d) —-—51 


6. The function f(x) = |x| is 
(a) continuous and differentiable everywhere. 
(b) continuous and differentiable nowhere. 
(c) continuous everywhere, but differentiable everywhere except at x = 0. 


(d) continuous everywhere, but differentiable nowhere. 
dy . 
7. If y = log (sin e*), then a is: 
x 


(a) cot e* (b)  cosec eX 


(c) e* cot e* (d)  e* cosec e* 


8. | e° 198 X dx is equal to: 


5 6 
xX xX 
iC b ae oe 

(a) 5 + (b) F + 

(c) 5x44 C (d) 6x° + C 
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10. 


11. 


12. 


13. 


4 
[ie +x) dx is equal to : 
0 


15+e° 16—e? 
b 
(a) 5 (b) 
8 8 
e° —15 —e”° —15 
d 
(c) : (d) : 


A AN 
A unit vector along the vector 41 —38k is: 


(a) = (41 _ 3k) 


Ti A 
(b) —(41 —8k) 
5 
(©) 4) -8k) 
c —(4i —- 
V7 
d) i -8k) 
—— 1 — 
v5 
> > > > 
If 8 is the angle between two vectors a and b,then a .b 20 only 
when : 
Tt Tt 
0<0< — b) O<O0<— 
(a) a0, (b) 5 
(c) 0<O0<n (d) O<O<n 
The integrating factor for solving the differential equation 
x “ y = 2x" is 
(a) eY (b) e% 
1 
(c) x (d) — 
x 
The number of solutions of the differential equation “ aes 
X xX 
VC) = 2.18 
(a) zero (b) one 
(c) two (d) infinite 
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14. Distance of the point (p, q, r) from y-axis is : 
(a) q (b) |q| 


(c) = |q| + Ir (a) yp*+r? 


15. Ifthe direction cosines of a line are =. - =| , then : 
aaa 
(a) O<a<l (b) a>2 
(c) a>O (d) a=+3 


16. For two events A and B, if P(A) = 0-4, P(B) = 0-8 and P(B/A) = 0:6, then 


P(A UB) is: 
(a) 0-24 (b) 0:3 
(c) 0:48 (d) 0-96 


17. Which of the following points satisfies both the inequations 2x + y < 10 


andx+2y2>8? 
(a) (—2, 4) (b) (8, 2) 


(c)  (—5, 6) (d) (4, 2) 


18. The solution set of the inequation 3x + 5y <7 is: 
(a) | whole xy-plane except the points lying on the line 3x + 5y = 7. 
(b) whole xy-plane along with the points lying on the line 3x + 5y = 7. 


(c) open half plane containing the origin except the points of line 
ox + Oy = 7. 


(d) open half plane not containing the origin. 
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ae 

Questions number 19 and 20 are Assertion and Reason based questions carrying 
1 mark each. Two statements are given, one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 


as given below. 


(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 


correct explanation of the Assertion (A). 


(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 


the correct explanation of the Assertion (A). 
(c) Assertion (A) is true and Reason (R) is false. 


(d) Assertion (A) is false and Reason (R) is true. 


19. Assertion (A): All trigonometric functions have their inverses over their 


respective domains. 
Reason (R): The inverse of tan—! x exists for some x € R. 


> > > > > > 
20. Assertion (A): The lines r = ay+ Ab, and r = ag+ ubos are 


> + 
perpendicular, when bj . by = 0. 


> > >» 
Reason (R): The angle 0 between the lines r =a,+Ab, and 
> > 
> > >... b, -b, 
r = ag + Ubg is given by cos 0 =. 
|b, |, | 
SECTION B 


This section comprises very short answer (VSA) type questions of 2 marks each. 


21. Find the interval in which the function f(x) = 2x® — 3x is strictly 
increasing. 
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22. (a) Find the vector equation of the line passing through the point 
(2, 1, 3) and perpendicular to both the lines 


SS oS A 8 
fi. 2 ay 8 
OR 


(b) The equations of a line are 5x — 3 = 15y + 7 = 38 —10z. Write the 
direction cosines of the line and find the coordinates of a point 
through which it passes. 


y 
2 


23. (a) Find the domain of y = sin! (x? — 4). 
OR 
(b) Evaluate: 


24. If (x2 + y2)* = xy, then find °. 
xX 


+> A A A —> A A A 
25. Ifa =41 —j +k and b =21 —2j +k, then find a unit vector along 
> > 
the vector a x b. 
SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 


26. =F ind: 


2 
x" +6x4+12 
27. Two fair dice are thrown simultaneously. If X denotes the number of 
sixes, find the mean of X. 


28. (a) Find the particular solution of the differential equation 
Ne Ses , y(1) =0. 
dx x 
OR 
(b) Find the general solution of the differential equation 
eX tan y dx + (1 — e*) sec? y dy = 0. 
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30. 


31. 


(a) 


(b) 


(a) 


(b) 


Solve the following linear programming problem graphically : 


Evaluate: 
n/2 


o2k G —sin =) dx 
1 —cos 2x 


t/4 
OR 
Evaluate : 
2 
[oe® 
1+5* 
~2 


Evaluate : 
m/2 


/Sin X cos° X dx 


Maximise z = — 3x — 5y 


subject to the constraints 


65/4/2 


—2x+y <4, 
x+y23, 
x —2y <2, 


x20, y=0. 


ey ty ty 
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SECTION D 


This section comprises long answer (LA) type questions of 5 marks each. 


32. Using integration, find the area of the region bounded by the circle 


x? + y* = 16, line y = x and y-axis, but lying in the 1°* quadrant. 


33. (a) Show that the following lines do not intersect each other : 
x-l ytl z-1,x+2 y-1_z+l1 


BD OR ae ee ed 


OR 


(b) Find the angle between the lines 
2x = 38y = —z and 6x =— y=— 4z. 


34. (a) If N denotes the set of all natural numbers and Ris the relation on 
N x N defined by (a, b) R (c, d), if ad(b + c) = bc(a + d). Show that R 


is an equivalence relation. 
OR 


Ax 


(b) Letf: R —- '- + — R be a function defined as f(x) = . Show 
3 3x+4 


that f is a one-one function. Also, check whether f is an onto 


function or not. 


Lt ei. 2 
35. Find the inverse of the matrix A =| 0 2 -—3 |. Using the inverse, 
3-2 4 


aoe solve the system of linear equations 


x-yt2z=1; 2y—3z=1; 3x-2y+4z=3. 
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SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 


36. <A building contractor undertakes a job to construct 4 flats on a plot along 
with parking area. Due to strike the probability of many construction 
workers not being present for the job is 0:65. The probability that many 
are not present and still the work gets completed on time is 0°35. The 
probability that work will be completed on time when all workers are 


present is 0:80. 


Let: KE ,: represent the event when many workers were not present for 


the job; 
Eo: represent the event when all workers were present; and 
E : represent completing the construction work on time. 


Based on the above information, answer the following questions : 
(i) What is the probability that all the workers are present forthe job? J 
Gi) What is the probability that construction will be completed on time? J 


Gii) (a) What is the probability that many workers are not present 


given that the construction work is completed on time ? 2 


OR 


(ii) (b) What is the probability that all workers were present given 
that the construction job was completed on time ? Z 
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Case Study - 2 


Let f(x) be a real valued function. Then its 


f(a — h) — f(a) 


e Left Hand Derivative (L.H.D.) : Lf’(a) = ee 7" 


—+O0 


. Right Hand Derivative (R.H.D.) : Rf’(a) = lim fla + h)- Ta) 


h->0 


Also, a function f(x) is said to be differentiable at x = a if its L.H.D. and 


R.H.D. at x =a exist and both are equal. 
Ix —3 , x21 
For the function f(x)=;x2 3, 13 
4.2 4 
answer the following questions : 
(1) What is R.H.D. of f(x) atx =1? 
Gi) Whatis L.H.D. of f(x) atx=1? 
(iii) (a) Check if the function f(x) is differentiable at x = 1. 


OR 


(ii) (b) Find f’(2) and f’(- 1). 
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Case Study - 3 


38. Sooraj’s father wants to construct a rectangular garden using a brick wall 
on one side of the garden and wire fencing for the other three sides as 


shown in the figure. He has 200 metres of fencing wire. 


‘eee Sas SiN 2S es i BH FD 
ea E Sn renner at ane 


i 


BETO hil EM, 
eens Beta atte ee Ae hee, fat 
2 Re ” 


Based on the above information, answer the following questions : 


(i) Let ‘x’ metres denote the length of the side of the garden 
perpendicular to the brick wall and ‘y’ metres denote the length of 
the side parallel to the brick wall. Determine the relation 
representing the total length of fencing wire and also write A(x), 


the area of the garden. Z 


(ii) Determine the maximum value of A(x). Z 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(1) 


(ii) 


(iti) 


(iv) 


(v) 


(v1) 


(vii) 


(viii) 


(ix) 


This question paper contains 88 questions. All questions are compulsory. 
This question paper is divided into five Sections — A, B, C, Dand E. 
In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and 


questions number 19 and 20 are Assertion-Reason based questions of 1 mark 


each. 


In Section B, Questions no. 21 to 25 are very short answer (VSA) type 
questions, carrying 2 marks each. 


In Section C, Questions no. 26 to 31 are short answer (SA) type questions, 
carrying 3 marks each. 


In Section D, Questions no. 32 to 35 are long answer (LA) type questions 
carrying 5 marks each. 


In Section E, Questions no. 36 to 38 are case study based questions carrying 
4 marks each. 


There is no overall choice. However, an internal choice has been provided in 
2 questions in Section B, 3 questions in Section C, 2 questions in Section D and 
2 questions in Section E. 


Use of calculators is not allowed. 


SECTION A 


This section comprises multiple choice questions (MCQs) of 1 mark each. 


If Ais a3 x 4 matrix and Bis a matrix such that A’B and AB’ are both 
defined, then the order of the matrix B is: 


(a) 3x4 (b) 3x8 
(c) 4x4 (d) 4x83 


If the area of a triangle with vertices (2, —6), (5, 4) and (k, 4) is 
35 sq units, then k is 


(a) 12 (b) -2 
(c) —12, -2 (d) 12, -2 
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If f(x) = 2|x| + 3|sin x| + 6, then the right hand derivative of f(x) at x = 0 
is: 


(a) 6 (b) 5 
(c) (d) 2 

Itx|) + ss = S|, then: 

(a). -x=hoyeH2 (Bb) <= 2. y= 1 
(c) xe ye=1 id): “xe3. ya2 


If a matrix A= [1 2 3], then the matrix AA’ (where A’ is the transpose 


of A) is: 
1 0 0 
(a) 14 (b) 0 2 0 
0 0 8 

1 2 8 
(c) 23 1 (d) [14] 

3 1 2 

a bija —-bl. 
The product is equal to: 
—b alib a 

2 2 

eX a“ +b Ph ; (b) (a+b) 0 
) a“ +b (a+b) 0 
2 2 
a“ +b” 0O a 0 
d 

(c) wee ‘ (d) F : 
Distance of the point (p, q, r) from y-axis is: 
(a) q (b) |q| 
(c) Iq} + Ir (d) yp? +r* 
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10. 


11. 


12. 
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The solution set of the inequation 3x + 5y < 7is: 
(a) | whole xy-plane except the points lying on the line 3x + 5y = 7. 
(b) | whole xy-plane along with the points lying on the line 3x + 5y = 7. 


(c) open half plane containing the origin except the points of line 
3x + Sy = 7. 


(d) open half plane not containing the origin. 


3x* dx = 8, then the value of ‘a’ is: 


— 
aa) 
S Co, 99 


(c) 8 (d) 10 


> A A A 
The sine of the angle between the vectors a = 31 + j + 2k and 


ae ee eee 
be Sb ee kisi 


5 5 
3 4 
(c) 21 (d) V21 


The order and degree (if defined) of the differential equation, 


2 
D) 3 
(5 + (s= =x sin (S= respectively are: 
x 


dx? dx 
(a) 2,2 (b) 1,38 
(c) yes: (d) 2, degree not defined 


| e° 198 X dx is equal to: 


5 6 

xX xX 

cameras be = 
(a) ; + (b) F + 
(c) 5x*+C (d) 6x°+C 
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13. A unit vector along the vector 4i — 3k is : 


(a) = (41 _ 3k) 


(b) = (4 _ 3h) 


(c) lai _ 3k) 
@ “ular 
V5 


14. Which of the following points satisfies both the inequations 2x + y < 10 


and x+2y>8? 
(a) (—2, 4) (b) (3, 2) 


(c)  (—5, 6) (d) (4, 2) 


15. Ify =sin? (x), then is equal to: 
x 


3 3 


(a) 2 sin x® cos x2 (b) 3x sin x? cos x 


(c) 6x2 sin x® cos x? (d) 2x sin? (x3) 
16. The point (x, y, 0) on the xy-plane divides the line segment joining the 
points (1, 2, 3) and (8, 2, 1) in the ratio : 
(a) 1: 2 internally (b) 2:1 internally 
(c) 3: 1 internally (d) 3:1 externally 
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17. The events E and F are independent. If P(E) = 0-3 and P(E U F) = 0°5, 
then P(E/F) — P(F/E) equals : 


1 2 
a Ey = 
(a) 7 (b) 7 
3 1 
Be qd) == 
(c) ae (d) 70 
18. The integrating factor for solving the _ differential equation 
x y =2x" is 
(a) eY (b) e* 
1 
(c) x (d) = 
x 


Questions number 19 and 20 are Assertion and Reason based questions carrying 
1 mark each. Two statements are given, one labelled Assertion (A) and the other 
labelled Reason (R). Select the correct answer from the codes (a), (b), (c) and (d) 


as given below. 


(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 
correct explanation of the Assertion (A). 

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not 
the correct explanation of the Assertion (A). 

(c) Assertion (A) is true and Reason (R) is false. 


(d) Assertion (A) is false and Reason (R) is true. 


> > > > > > 
19. Assertion (A): The lines r = a;,+ Ab, and r = ag+ ubog are 


> +> 
perpendicular, when bj . by = 0. 


> > >H 
Reason (R): The angle 0 between the lines r =a;,+Ab, and 
> > 
> > D-H. . b, - by 
r = ag + ube is given by cos 0 =—.—~> 
LALA 


20. Assertion (A): All trigonometric functions have their inverses over their 


respective domains. 


Reason (R): The inverse of tan-! x exists for some x € R. 
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SECTION B 
This section comprises very short answer (VSA) type questions of 2 marks each. 


dy _ y(x-1) 


21. Ifxy =e*~—/, then show that 
dx x(y+1) 


22. (a) Find the domain of y = sin~! (x? — 4). 
OR 
(b) Evaluate: 


te pda A A . A ss Be A 
23. Ifthe projection of the vector i + j} + k on the vector pi + j —2k is 3° 


then find the value(s) of p. 


24. Find the point on the curve y” = 8x for which the abscissa and ordinate 
change at the same rate. 


25. (a) Find the vector equation of the line passing through the point 
(2, 1, 3) and perpendicular to both the lines 


Xie ya 2 2 8 y 


= 
1 2 By * 8D 
OR 


(b) The equations of a line are 5x — 3 = 15y + 7 = 3 — 10z. Write the 
direction cosines of the line and find the coordinates of a point 


Ol N 


through which it passes. 
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p94 
aes 
SECTION C 


This section comprises short answer (SA) type questions of 3 marks each. 
26. Find: 


| 2 
(1—x)(1 +x?) 


27. = (a) Evaluate : 


1 
3)1/3 
[> ) dx 


X 
1/3 


OR 


(b) Evaluate : 
3 


[16-1] +] oe -2)| Jax 


1 


28. Solve the following linear programming problem graphically : 
Maximise z = 5x + 3y 
subject to the constraints 
3x + Sy < 15, 
ox + 2y < 10, 
x,y20. 


29. From a lot of 30 bulbs which include 6 defective bulbs, a sample of 
2 bulbs is drawn at random one by one with replacement. Find the 
probability distribution of the number of defective bulbs and hence find 


the mean number of defective bulbs. 
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30. (a) Find the particular solution of the differential equation 


Sy. y(1) = 0. 
dx 


OR 
(b) Find the general solution of the differential equation 
eX tan y dx + (1 — e*) sec? y dy = 0. 


31. = (a) Evaluate : 
nt/2 


o2k ¢ —sin =) dx 
1 —cos 2x 
t/4 


OR 


(b) Evaluate : 
2 


[nee 
eB 


—2 


SECTION D 


This section comprises long answer (LA) type questions of 5 marks each. 
32. (a) Find the image of the point (2, —1, 5) in the line 


x-ll  yrt2 Z+8 


10 —4 -11 
OR 
i: Water a enteerk Are lecathe ine] ; a ut Zs “ pind 


the area of A ABC given that point A has coordinates (1, —1, 2) and 
the line segment BC has length of 5 units. 


1 -1 2 
33. Find the inverse of the matrix A =|0 2 -—38 |. Using the inverse, 
3-2 4 


A. solve the system of linear equations 


x-yt2z=1; 2y—3z=1; 3x-2y+4z=3. 
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34. Using integration, find the area of the region bounded by the parabola 
y” = 4ax and its latus rectum. 


35. = (a) If N denotes the set of all natural numbers and R is the relation on 
N x N defined by (a, b) R (c, d), if ad(b + c) = bce(a + d). Show that R 


is an equivalence relation. 


OR 


4x 


(b) Let f: R —<- = — R be a function defined as f(x) = . Show 
3 3x+4 


that f is a one-one function. Also, check whether f is an onto 


function or not. 


SECTION E 


This section comprises 3 case study based questions of 4 marks each. 


Case Study - 1 
36. <A building contractor undertakes a job to construct 4 flats on a plot along 
with parking area. Due to strike the probability of many construction 
workers not being present for the job is 0:65. The probability that many 
are not present and still the work gets completed on time is 0°35. The 
probability that work will be completed on time when all workers are 
present is 0:80. 


Let: Ey: represent the event when many workers were not present for 


the job; 
EK» : represent the event when all workers were present; and 


E : represent completing the construction work on time. 
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Based on the above information, answer the following questions : 
(1) What is the probability that all the workers are present forthe job? J 
Gi) What is the probability that construction will be completed on time? J 


Gii) (a) What is the probability that many workers are not present 
given that the construction work is completed on time ? Z 
OR 


Gi) (b) What is the probability that all workers were present given 


that the construction job was completed on time ? 2 


Case Study - 2 


37. Let f(x) bea real valued function. Then its 


* tea tantberatvenip 2ipee in 
h>0 —h 


° Right Hand Derivative (R.H.D.) : Rf’(a) = lim wate 
—0 


Also, a function f(x) is said to be differentiable at x = a if its L.H.D. and 
R.H.D. at x =a exist and both are equal. 


Ix —3 , x21 
For the function f(x)=4y2 3, 4183 


— ——+—,x<l 
4 2 +A 
answer the following questions : 
(i) What is R.H.D. of f(x) atx =1? 1 
Gi) Whatis L.H.D. of f(x) atx=1? 1 
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(ii) (a) Check if the function f(x) is differentiable at x = 1. Z 
OR 
Gii) (b) Find the f’(2) and f’(— 1). Z 


Case Study - 3 


38. Sooraj’s father wants to construct a rectangular garden using a brick wall 
on one side of the garden and wire fencing for the other three sides as 


shown in the figure. He has 200 metres of fencing wire. 


OT LON AON Ht E44 RY ERSZ 
Re teem es gat > od 


. 4 a 3 sles sh e 
mnieed peaaieecl meretead 
aa aa i a RN Nae ie 
ee ee eee ee ee Se ee 
— owt a ee ae 3 
. : ' ee 
Pe ee ee ee ed 
praca ple ae i 
ete anemneanap pete a qrnd 


Based on the above information, answer the following questions : 


(1) Let ‘x’ metres denote the length of the side of the garden 
perpendicular to the brick wall and ‘y’ metres denote the length of 
the side parallel to the brick wall. Determine the relation 
representing the total length of fencing wire and also write A(x), 


the area of the garden. Z 


(11) Determine the maximum value of A(x). Z 
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General Instructions : 


Read the following instructions very carefully and follow them: 
(it) This question paper contains 38 questions. All questions are compulsory. 
(it) Question paper is divided into FIVE Sections — Section A, B, C, D and E. 


(iit) In Section A — Question Number 1 to 18 are Multiple Choice Questions 
(MCQ) type and Question Number 19 & 20 are Assertion-Reason based 


questions of 1 mark each. 


(iv) In Section B— Question Number 21 to 25 are Very Short Answer (VSA) 


type questions of 2 marks each. 


(v) In Section C — Question Number 26 to 31 are Short Answer (SA) type 


questions, carrying 3 marks each. 


(ut) In Section D — Question Number 32 to 35 are Long Answer (LA) type 


questions carrying 5 marks each. 


(vit) In Section E — Question Number 36 to 38 are case study based questions 
carrying 4 marks each where 2 VSA type questions are of 1 mark each 
and 1 SA type question is of 2 marks. Internal choice is provided in 2 


marks question tn each case-study. 


(vit) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section — B, 3 questions in Section — C, 2 questions in 


Section — D and 2 questions in Section — E. 


(ix) Use of calculators is NOT allowed. 
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SECTION -A 
(Multiple Choice Questions) 


Each question carries 1 mark. 


Select the correct option out of the four given options : 


Let A = {8, 5}. Then number of reflexive relations on A is 


(a) 2 (b) 4 
(c) O (d) 8 
sin E +sin 7? 3) is equal to 
3 2 
1 
(a) 1 (b) 5 
1 1 
(Cc) = (d) ri 


If for a square matrix A, A27—A+I=O, then A! equals 
(a) A (b) Atl 
(c) I-A (d) A-I 


1 O 0 
If A = Fe | B= Fs "| and A = B?, then x equals 


1 1 
(a) +1 (b) —-l 
(c) 1 (d) 2 

3> A 

If} 1 2 1] =0, then the value of o is 

1 
(a) 1 (b) 2 
(c) 3 (d) 4 
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6. The derivative of x2* w.r.t. xis 
(a) x2x-1 (b) 2x2* log x 
(c) 2x?*%(1 + log x) (d) 2x?*(1 —log x) 


7. The function f(x) = [x], where [x] denotes the greatest integer less than or 
equal to x, is continuous at 


(a) x=1 (b) x=1.5 
(c) x=-2 (d) x=4 
_ : d?x . 
8. Ifx=Acos 4t+B sin 4t, then ae is equal to 
t 
(a) x (b) -x 
(c) 16x (d) —16x 


9. The interval in which the function f(x) = 2x? + 9x? + 12x — 1 is decreasing, 


1S 
(a) (1, ~) (b) (2, -1) 
(c) (00, —2) (d) [-1, 1] 


10. |———— dx equals 
sec x —tan x 


(a) secx—tanx+t+c (b) secx+tanxt+ec 

(c) tanx—secx+c (d) -(secx+tanx)+c 
11. cots dx, x # 21s equal to 

a 

(a) 1 (b) -1 

(c) 2 (d) -2 
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12. The sum of the order and the degree of the differential equation 


d {(dy)’). 
2 (3) | ; 
(a) 2 (b) 3 
(c) 5 (d) 0 
as A A A ra A A A 
13. Two vectors a = a,1 + a,j + agk and b = b,i + b,j + byk are 
collinear if 
aj 49 _ a3 
by by b3 
(c) a,=b,,a,=b,, a, =b, (J) a, +a,+a,=b,+b,+b, 


(a) a,b, t+ a,b, + asb, =0 (b) 


14. The magnitude of the vector 61 —2j + 3k is 
(a) 1 (b) 5 
(c) 7 (d) 12 


15. If a line makes angles of 90°, 135° and 45° with the x, y and z axes 
respectively, then its direction cosines are 


1 1 1 1 
a) 0,-—=, = OP Oe 
(a) eter (b) ee as 

1 1 1 1 
C) =o 0, Stipe d 0, Sh 
oe ae ee, a 
16. The angle between the lines 2x = 3y = —z and 6x = —y = —4z is 

(a) O° (b) 30° 
(c) 45° (d) 90° 


17. Iffor any two events A and B, P(A) = - and P(A qn B) = —. then P(B/A) is 


equal to 
1 1 
(a) 10 (b) 8 
7 17 
(c) 8 (d) 20 
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18. Five fair coins are tossed simultaneously. The probability of the events 
that atleast one head comes up is 


ad D 
(a) 39 (b) 39 
31 1 
(c) 39 (d) 39 


Assertion — Reason Based Questions 


In the following questions 19 and 20, a statement of Assertion (A) is 
followed by a statement of Reason (R). Choose the correct answer out of 
the following choices : 


(a) Both (A) and (R) are true and (R) is the correct explanation of (A). 
(b) Both (A) and (R) are true, but (R) is not the correct explanation of (A). 
(c) (A) 1s true and (R) is false. 

(d) (A) 1s false, but (R) is true. 


19. Assertion (A) : Two coins are tossed simultaneously. The probability of 


, bias, oak 
eetting two heads, if it is known that at least one head comes up, is ee 


Reason (R) : Let E and F be two events with a random experiment, then 
P(EAF) 


P(F/E) = ay 


V10—x 


8 
20. Assertion (A): | —_———— dx =3 
2 


Vx +VJ10—x 


b b 
Reason (R): | f(x) dx = | f(a + b — x) dx 


65/5/1 NAWNNW Page 11 P.T.O. 


SECTION - B 


This section comprises of Very Short Answer (VSA) type questions 
of 2 marks each. 


21. Write the domain and range (principle value branch) of the following 


functions : 


f(x) = tan“! x 


x2, ifx>1 
C2 ite 


OR 
(b) Find the value(s) of ‘A’, if the function 


22. (a) Iff(x)= then show that fis not differentiable at x = 1. 


sin? Ax, . 
_j}— 9, ifx#0 is continuous at x= 0. 
f(x) = x 
1 , ifx=0 


23. Sketch the region bounded by the lines 2x + y = 8, y = 2, y = 4 and the 


y-axis. Hence, obtain its area using integration. 


=> ar > — y) 
24. (a) If the vectors a and b are such that |a| = 3, |b |= zs and 
a x b isa unit vector, then find the angle between a and b. 


OR 
(b) Find the area of a parallelogram whose adjacent sides are determined 


=s A A A => A A A 
by the vectors a =1—j +3k and b =21 -7j + k. 


25. Find the vector and the cartesian equations of a line that passes through 
the point A(1, 2, —1) and parallel to the line 5x — 25 = 14— Ty = 35z. 
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SECTION —- C 
This section comprises of Short Answer (SA) type questions of 
3 marks each. 
1 2 8 
26. IfA=|3 -—2 1], then show that A?— 23A — 401 =O. 
4 2 1 


27. (a) Differentiate c'| 5 


| w.r.t. sin! (2xv1 4g ). 


1-x 
OR 


d2 
(b) Ify=tanx+sec x, then prove that y___—cosx 


dx? (1 — sin x)? . 


2m 


28. (a) Evaluate: | — 
1 a aut 
OR 
x! 
(b) Find: | ——~_,_ dx 
(x —1) (x* +1) 


29. Find the area of the following region using integration : 


{(x, y):y?<2xandy>x- 4 
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30. (a) Find the coordinates of the foot of the perpendicular drawn from the 


point P(O, 2, 3) to the line a ae = dates 


2 3 
OR 
> > > ke ee 
(b) Three vectors a, b and c satisfy the condition a + b + c = O 
a a ae a i a i 
Evaluate the quantity u =a -bt+bstctesta,iflal =8, 


> > 
|b |=4and |c | =2. 


31. Find the distance between the lines: 
= A A A A A A 
r =(i +2j —4k)+A(2i +3j +6k); 
—> 
r 


A A A A A A 
=(81 +3j —5k)+p(4i +6j +12k) 


SECTION - D 


This section comprises of Long Answer (LA) type questions of 


5 marks each. 


32. (a) The median of an equilateral triangle is increasing at the rate of 


2/3 cm/s. Find the rate at which its side is increasing. 
OR 


(b) Sum of two numbers is 5. If the sum of the cubes of these numbers is 


least, then find the sum of the squares of these numbers. 
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2 
33. Evaluate : | sin 2x tan~! (sin x) dx 
0 


34. Solve the following Linear Programming Problem graphically : 
Maximize : P = 70x + 40y 


subject to: 3x+ 2y <9, 


35. (a) In answering a question on a multiple choice test, a student either 


3 of 
knows the answer or guesses. Let = be the probability that he knows 


2 a , 
the answer and e be the probability that he guesses. Assuming that 


a student who guesses at the answer will be correct with probability 


1 oe ; 
a What is the probability that the student knows the answer, given 


that he answered it correctly ? 
OR 


(b) A box contains 10 tickets, 2 of which carry a prize of = 8 each, 5 of 
which carry a prize of = 4 each, and remaining 8 carry a prize of = 2 
each. If one ticket is drawn at random, find the mean value of the 


prize. 
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36. 
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SECTION - E 


This section comprises of 3 case study/passage-based questions of 
4 marks each with two sub-parts. First two case study questions 
have three sub — parts (I), (II), (III) of marks 1, 1, 2 respectively. 
The third case study question has two sub — parts (I) and (II) of 
marks 2 each. 


Case Study-I 


An organization conducted bike race under two different categories — Boys 
and Girls. There were 28 participants in all. Among all of them, finally 
three from category 1 and two from category 2 were selected for the final 
race. Ravi forms two sets B and G with these participants for his college 
project. 


Let B = {b,, by, bs} and G = {g,, g,}, where B represents the set of Boys 
selected and G the set of Girls selected for the final race. 


ad Z 
eae | pate ir 


Based on the above information, answer the following questions : 


(I) How many relations are possible from B to G ? 


(I) Among all the possible relations from B to G, how many functions 
can be formed from B to G ? 


(II) Let R: B > B be defined by R = {(x, y) : x and y are students of the 
same sex}. Check if R is an equivalence relation. 


OR 
(III) A function f: B > G be defined by f = {(b,, g,), (by, gy), (Ds, 8 ,)}- 


Check if fis byective. Justify your answer. 


38. 


Case Study-Il 


Gautam buys 5 pens, 3 bags and 1 instrument box and pays a sum of 
~ 160. From the same shop, Vikram buys 2 pens, 1 bag and 3 instrument 
boxes and pays a sum of = 190. Also Ankur buys 1 pen, 2 bags and 
4 instrument boxes and pays a sum of & 250. 


Based on the above information, answer the following questions : 


(I) Convert the given above situation into a matrix equation of the form 


AX =B. 
(II) Find |Al. 
(III) Find Att. 

OR 


(III) Determine P = A? — 5A. 


Case Study-IIl 


An equation involving derivatives of the dependent variable with respect 
to the independent variables is called a differential equation. A 


differential equation of the form “ = F(x, y) is said to be homogeneous if 
x 


F(x, y) 1s a homogeneous function of degree zero, whereas a function 
F(x, y) is a homogenous function of degree n if F(Ax, Ay) = A” F(x, y). To 


solve a homogeneous differential equation of the type “ = Fw, y) = 
x 
e(£], we make the substitution y = vx and then separate the variables. 
x 


Based on the above, answer the following questions : 


(I) Show that (x? — y”) dx + 2xy dy = 0 is a differential equation of the 


d 
dx x 


(II) Solve the above equation to find its general solution. 
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General Instructions : 


Read the following instructions very carefully and follow them: 
(it) This question paper contains 38 questions. All questions are compulsory. 
(it) Question paper is divided into FIVE Sections — Section A, B, C, D and E. 


(iit) In Section A — Question Number 1 to 18 are Multiple Choice Questions 
(MCQ) type and Question Number 19 & 20 are Assertion-Reason based 


questions of 1 mark each. 


(iv) In Section B— Question Number 21 to 25 are Very Short Answer (VSA) 


type questions of 2 marks each. 


(v) In Section C — Question Number 26 to 31 are Short Answer (SA) type 


questions, carrying 3 marks each. 


(ut) In Section D — Question Number 32 to 35 are Long Answer (LA) type 


questions carrying 5 marks each. 


(vit) In Section E — Question Number 36 to 38 are case study based questions 
carrying 4 marks each where 2 VSA type questions are of 1 mark each 
and 1 SA type question is of 2 marks. Internal choice is provided in 2 


marks question tn each case-study. 


(vit) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section — B, 3 questions in Section — C, 2 questions in 


Section — D and 2 questions in Section — E. 


(ix) Use of calculators is NOT allowed. 
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SECTION -A 
(Multiple Choice Questions) 


Each question carries 1 mark. 
Select the correct option out of the four given options : 
, Lop Lyles 
1. sin E +sin7? 2) is equal to 


(a) 1 (b) 
- 


m| eR pole 


(c) (d) 


2. Let A= {3, 5}. Then number of reflexive relations on A is 
(a) 2 (b) 4 
(c) 0 (d) 8 


3. IfA= : Ht B= and A = B?, then x equals 
2 1 1 
(a) +1 (by 221 
(c) 1 (d) 2 


1, wheni¥#]j 


4. IfA= [a,j] is a square matrix of order 2 such that a= O.. Shenae 


then A? is 
1 O 1 1 
b 
(a) : 6) # : 
i 1 O 
d 
©) b i @ i 4 
6 0 -1 
5.  Thevalue of the determinant |2 1 4 | is 
1 1 8 
(a) 10 (b) 8 
(c) 7 (d) -7 
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10. 


11. 


The function f(x) = [x], where [x] denotes the greatest integer less than or 
equal to x, is continuous at 


(a) x=1 (b) x=1.5 
(c) x=-2 (d) x=4 


The derivative of x7" w.r.t. xis 
(a) x2x-1 (b) 2x2" log x 


(c) 2x2*%(1 + log x) (d) 2x?*(1 —log x) 


The interval in which the function f(x) = 2x° + 9x* + 12x — 1 is decreasing, 


1S 
(a) (1, ©) (b) (-2, -1) 
(c) (-«, —2) (d) [-1, 1] 


The function f(x) =x | x |, x e Ris differentiable 


(a) only atx=0 (b) onlyatx=1 

(c) mR (d) in R— {0} 

| —— dx equals 

(a) secx—-tanx+t+c (b) secxt+tanxt+c 
(c) tanx—secx+c (d) -(secx+tanx)+c 


x 


4 
The value of [ (sin 2x) dx 1s 
0 


(a) 
(c) 


(b) 1 


0 
1 
. (d) - 
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12. The sum of the order and the degree of the differential equation 


3 
au ts 1S 
2 dx 
(a) 2 (b) 3 
(c) 5 (d) O 
+ A A A —> A A A 
13. Two vectors a = a,1 + a,j + agk and b = b,i + b,j + byk are 
collinear if 
a, a a 
a) a,b,+a,b,+a.b.=0 by: 2be 2208 
(a) ayb, + ayb, + asb, (b) b, by bs 
(c) a,=b,,a,=by, ag =by (d) a, t+ta,+ta,=b,+b,+ bs 
14. A unit vector 4makes equal but acute angles on the co-ordinate axes. The 


et A ae A Me Bes 
projection of the vector a on the vector b =5i1 +7j —k 1s 


11 11 
a) — b) —= 
(a) ar (b) a5) 
4 3 
Cc) = d) —= 
(c) . (d) 5/3 
15. The angle between the lines 2x = 3y = —z and 6x = —-y = —4z 1s 
(a) O° (b) 30° 
(c) 45° (d) 90° 


16. Ifa line makes angles of 90°, 135° and 45° with the x, y and z axes 
respectively, then its direction cosines are 


(a) 0, ce = (b) 750 a 
(c) se: 0, (a) 0, es 
17. If for any two events A and B, P(A) = : and P(A mB) = ~~. then P(B/A) is 
equal to 
1 1 
(a) 0 (b) - 
7 17 
© 3 ©: =, 
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18. If A and B are two independent events such that P(A) = ; and P(B) = vi 


then P(B'/A) is 


(a) (b) 


milo Ble 


(c) 


Assertion — Reason Based Questions 


In the following questions 19 and 20, a statement of Assertion (A) is 
followed by a statement of Reason (R). Choose the correct answer out of 
the following choices : 


(a) Both (A) and (R) are true and (R) is the correct explanation of (A). 
(b) Both (A) and (R) are true, but (R) is not the correct explanation of (A). 
(c) (A) 1s true and (R) is false. 

(d) (A) 1s false, but (R) is true. 


V10—x 


—_____— dx=3 
Vx +/10—x 


8 
19. Assertion (A): | 
2 


b b 
Reason (R): | f(x) dx = | f(a +b — x) dx 


a a 


20. Assertion (A) : Two coins are tossed simultaneously. The probability of 
re | 
setting two heads, if it is known that at least one head comes up, is oe 
Reason (R) : Let E and F be two events with a random experiment, then 


P(EQ F) 


P(F/E) = aa 
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SECTION - B 


This section comprises of Very Short Answer (VSA) type questions 
of 2 marks each. 


21. Draw the graph of the principal branch of the function f(x) = cos! x. 
=> aa > => y) 
22. (a) If the vectors a and b are such that |a| = 3, |b |= 3 and 
=. | , ge 
a x b isa unit vector, then find the angle between a and b. 


OR 
(b) Find the area of a parallelogram whose adjacent sides are determined 


+ A A A —> A A A 
by the vectors a =1—j +38k and b =21 -7j + k. 


x, ifx>1 
x ,ux<VL 


OR 
(b) Find the value(s) of ‘A’, if the function 


23. (a) Iff(= then show that fis not differentiable at x= 1. 


sin7 Ax 
_jJ— 9, Ifx#0iscontinuous at x= 0. 
f(x) = x 
1 , wfx=0 


24. Sketch the region bounded by the lines 2x + y = 8, y = 2, y = 4 and the 


y-axis. Hence, obtain its area using integration. 


25. Find the angle between the following two lines : 


> A A A A A A 
yr =2i1 —5j) +k +A(i +2j + 6k); 


y 


A A A AN A 
yr =7i1 —6k +y(i +2j +2k) 
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SECTION - C 


This section comprises of Short Answer (SA) type questions of 


3 marks each. 


26. Using determinants, find the area of APQR with vertices P(8, 1), Q(9, 3) 


and R(5, 7). Also, find the equation of line PQ using determinants. 


2 


27. (a) Differentiate sec} 
1l-<x 


OR 


d“y COs Xx 


(b) Ify=tan «+ sec x, then prove that —> = 


dx“ (1-sin x)" . 


cos 2x 


Cy |S 


28. (a) Evaluate: | ————— 
1+cos 2x 


la 


OR 


(b) Find: | eX (x3 + 2x3) dx 


| w.r.t. sin! (Q2xV1— <x? ). 


29. Find the area of the minor segment of the circle x? + y? = 4 cut off by the 


line x = 1, using integration. 


30. Find the distance between the lines: 
—» A A A A A A 
r =(i1 +2j —4k)+A(2i +3j +6k); 


= A A A A A A 
r =(3i1 +3j —5k)+p(4i +6j +12k) 
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31. (a) Find the coordinates of the foot of the perpendicular drawn from the 
point P(0, 2, 3) to the line — ae! ae 


2 3 


OR 


> > + en ee ee a 2 
(b) Three vectors a, b and c satisfy the condition a + b +c =O. 


a a er ee  : 
Evaluate the quantity u=a-bt+bstcecteces#sa,ifla| =8, 


2 > 
|b | =4and | c | =2. 


SECTION - D 


This section comprises of Long Answer (LA) type questions of 
5 marks each. 


Tl 
32. Evaluate: |— dx 


1+sin x 
0 


33. (a) The median of an equilateral triangle is increasing at the rate of 
2/3 cm/s. Find the rate at which its side is increasing. 


OR 


(b) Sum of two numbers is 5. If the sum of the cubes of these numbers is 
least, then find the sum of the squares of these numbers. 


34. (a) In answering a question on a multiple choice test, a student either 


3 a5 
knows the answer or guesses. Let = be the probability that he knows 


2 es 
the answer and B be the probability that he guesses. Assuming that 


a student who guesses at the answer will be correct with probability 


1 = ; 
What is the probability that the student knows the answer, given 


that he answered it correctly ? 
OR 
(b) A box contains 10 tickets, 2 of which carry a prize of = 8 each, 5 of 
which carry a prize of = 4 each, and remaining 3 carry a prize of = 2 
each. If one ticket is drawn at random, find the mean value of the 
prize. 
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ORiu 
‘Ok al 
35. Solve the following Linear Programming Problem graphically : 


Maximize : P = 70x + 40y 
subject to: 3x+ 2y <9, 
oxty <9, 


x2=0,y 20 


SECTION - E 


This section comprises of 3 case study/passage-based questions of 
4 marks each with two sub-parts. First two case study questions 
have three sub - parts (I), (II), (III) of marks 1, 1, 2 respectively. 
The third case study question has two sub - parts (I) and (II) of 


marks 2 each. 
Case Study-lI 


36. Gautam buys 5 pens, 3 bags and 1 instrument box and pays a sum of 
~ 160. From the same shop, Vikram buys 2 pens, 1 bag and 3 instrument 
boxes and pays a sum of = 190. Also Ankur buys 1 pen, 2 bags and 


4 instrument boxes and pays a sum of % 250. 
Based on the above information, answer the following questions : 


(I) Convert the given above situation into a matrix equation of the form 


AX =B. 

(II) Find |A|. 

(III) Find At, 
OR 


(III) Determine P = A? — 5A. 
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Case Study-Il 


37. An organization conducted bike race under two different categories — Boys 
and Girls. There were 28 participants in all. Among all of them, finally 
three from category 1 and two from category 2 were selected for the final 
race. Ravi forms two sets B and G with these participants for his college 


project. 


Let B = {b,, by, bs} and G = {g,, g,}, where B represents the set of Boys 
selected and G the set of Girls selected for the final race. 


Based on the above information, answer the following questions : 


(1) How many relations are possible from B to G ? 


(II) Among all the possible relations from B to G, how many functions 


can be formed from B to G ? 


(II) Let R: B > B be defined by R = {(x, y) : x and y are students of the 


same sex}. Check if R is an equivalence relation. 
OR 
(III) A function f: B > G be defined by f = {(b,, g1), (by, 5), (Ds, By)I- 


Check if f 1s biyective. Justify your answer. 
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Case Study-IIl 


38. An equation involving derivatives of the dependent variable with respect 


to the independent variables is called a differential equation. A 


differential equation of the form - = F(x, y) 1s said to be homogeneous if 
be 


F(x, y) 1s a homogeneous function of degree zero, whereas a function 
F(x, y) 1s a homogenous function of degree n if F(Ax, Ay) = A" F(x, y). To 


solve a homogeneous differential equation of the type = Fix, y) = 
x 


(© ] we make the substitution y = vx and then separate the variables. 
x 


Based on the above, answer the following questions : 

(I) Show that (x? — y”) dx + 2xy dy = 0 is a differential equation of the 
d 
dx x 


(II) Solve the above equation to find its general solution. 
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General Instructions : 


Read the following instructions very carefully and follow them: 
(it) This question paper contains 38 questions. All questions are compulsory. 
(it) Question paper is divided into FIVE Sections — Section A, B, C, D and E. 


(iit) In Section A — Question Number 1 to 18 are Multiple Choice Questions 
(MCQ) type and Question Number 19 & 20 are Assertion-Reason based 


questions of 1 mark each. 


(iv) In Section B— Question Number 21 to 25 are Very Short Answer (VSA) 


type questions of 2 marks each. 


(v) In Section C — Question Number 26 to 31 are Short Answer (SA) type 


questions, carrying 3 marks each. 


(ut) In Section D — Question Number 32 to 35 are Long Answer (LA) type 


questions carrying 5 marks each. 


(vit) In Section E — Question Number 36 to 38 are case study based questions 
carrying 4 marks each where 2 VSA type questions are of 1 mark each 
and 1 SA type question is of 2 marks. Internal choice is provided in 2 


marks question tn each case-study. 


(vit) There is no overall choice. However, an internal choice has been provided 
in 2 questions in Section — B, 3 questions in Section — C, 2 questions in 


Section — D and 2 questions in Section — E. 


(ix) Use of calculators is NOT allowed. 
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SECTION -A 
(Multiple Choice Questions) 


Each question carries 1 mark. 


Select the correct option out of the four given options : 
1. Let R be a relation in the set N given by 
R= {(a, b):a=b—2,b>6}. 


Then 
(a) (8,7) ¢R (b) (6,8) eR 
(c) (38,8 ER (d) (2,4.E€R 
2. IfA= i ; and A= A! where A! is the transpose of the matrix A, then 
y 
(a) x=0,y=5 (b) x=y 
(cc) xty=5 (d) x=5,y=0 
‘ TU | 1 : 
3. sin |—+sin~ |—|| 1s equal to 
ise (3) 
1 
1 b) —= 
(a) (b) ; 
1 1 
Re 7) a 
(c) 5 (d) a 


A. If for a square matrix A, A7—-A+I=O, then A! equals 


(a) A (b) AtI 
(c) I-A (d) A-I 
a 34 
5. If|1 2 1/]=0, then the value of a is 
14 1 
(a) 1 (b) 2 
(c) 3 (d) 4 
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Ohi 
6. 


10. 


11. 


If f(x) = |cos x|, then f = is 


(a) 1 (b) —-1 
=e | 1 
(c) Jo (d) Jo 


2 
Ifx=Acos 4t + B sin 4t, then a is equal to 
t 


(a) x (b) —-x 
(c) 16x (d) -—l16x 


The function f(x) = [x], where [x] denotes the greatest integer less than or 


equal to x, is continuous at 
(a) x=1 (b) x=1.5 
(c) x=-2 (d) x=4 


The function f(x) = x? + 3x is increasing in interval 


(a) (-, 0) (b) (0, ~) 
(c) R (d) (0, 1) 

oar dx, x # 21s equal to 

| 
(a) 1 (b) —1 
(c) 2 (d) -2 

| a = Sli equals 

sec x —tan x 

(a) secx—-tanxt+c (b) secxt+tanx+t+c 
(c) tanx—secx+c (d) -(secx+tanx)+c 
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Em 


i al 
dy) a 
12. The order and the degree of the differential equation (14382) = 3 
X x 
respectively are : 
(a) 1,2 ) 3,1 
3 
(c) 3,3 (d) 1,2 
> A -> A A -y> A AA >, 
13. Ifa -i=a ‘(it+tj)=a‘(i1+j +k)=1,then a is 
(a) k (b) i 
Or 4 (Gy. Gee ak 


14. Five fair coins are tossed simultaneously. The probability of the events 
that atleast one head comes up is 


Zt 

(a) 39 (b) 39 
31 

(c) 39 (d) 39 


15. If for any two events A and B, P(A) = : and P(A mn B) = —. then P(B/A) is 


equal to 
1 1 
(a) 10 (b) 8 
7 17 
(c) 8 (d) 90 


16. The angle between the lines 2x = 3y = —z and 6x = —y = —4z 1s 
(a) O° (b) 30° 
(c) 45° (d) 90° 
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Oi 

Ob | 

17. If a line makes angles of 90°, 135° and 45° with the x, y and z axes 
respectively, then its direction cosines are 


1 1 1 1 

Sets ors Ry, te 

a V2° V2 o ya 2 
1 1 1 1 

care | ee eae d aca eed 


A N A 
18. The magnitude of the vector 61 —2j + 3k is 
(a) 1 (b) 5 
(c) 7 (d) 12 


Assertion — Reason Based Questions 


In the following questions 19 and 20, a statement of Assertion (A) 1s 
followed by a statement of Reason (R). Choose the correct answer out of 
the following choices : 


(a) Both (A) and (R) are true and (R) is the correct explanation of (A). 
(b) Both (A) and (R) are true, but (R) is not the correct explanation of (A). 
(c) (A) 1s true and (R) is false. 

(d) (A) 1s false, but (R) is true. 


V10—x 


8 
19. Assertion (A): | ——_———— _ dx=3 
2 


Vx +VJ10—x 


b b 
Reason (R): | f(x) dx = | f(a+b—x) dx 


20. Assertion (A) : Two coins are tossed simultaneously. The probability of 
karts, . 1 
setting two heads, if it is known that at least one head comes up, is a 
Reason (R) : Let E and F be two events with a random experiment, then 


P(F/E) a ; 
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SECTION - B 


This section comprises of Very Short Answer (VSA) type questions 
of 2 marks each. 


21. (a) Find the value of k for which the function f given as 


l—cosx ., fxx0 

—>7, , iwfx 

f(x) = Oe 3% is continuous at x = 0. 
k , ifx=0 


OR 
2 


(b) Ifx=acostandy=b sint, then find a 
x 


22. Find the value of tan! 2 cos [2 sin7! 3)| + tan 1. 


23. Find the vector and the cartesian equations of a line that passes through 
the point A(1, 2, —-1) and parallel to the line 5x — 25 = 14— Ty = 35z. 


24. Sketch the region bounded by the lines 2x + y = 8, y = 2, y = 4 and the 


y-axis. Hence, obtain its area using integration. 


oY 


> > > 
25. (a) If the vectors a and b are such that | a | = 8, | 


a x b isa unit vector, then find the angle between a and b. 


OR 
(b) Find the area of a parallelogram whose adjacent sides are determined 


=" A A A —? A A A 
by the vectors a =1-—j+3k and b =2i1 —-7j + k. 
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SECTION - C 


This section comprises of Short Answer (SA) type questions of 


3 marks each. 


x sin@ cos@ 
26. Show that the determinant |—sinO0 —-— x 1 | is independent of 0. 


cos 8 1 x 


27. Using integration, find the area of the region bounded by y = mx (m > QO), 


x=1,x=2 and the x-axis. 


28. (a) Find the coordinates of the foot of the perpendicular drawn from 


x-15 y-—29 z-5 
8 —5 


point (5, 7, 3) to the line 


OR 


PD 
a-l 


A A —> A A A 
+ j+k and b =i + 2j + 8k then find a unit vector 


: Pig Fae > > 
perpendicular to both a + b and a — b. 


(b) If 


29. Find the distance between the lines: 
— A A A A A A 
r =(i +2j —4k)+A(2i +3j +6k); 
—> 
r 


A AN A A N A 
=(381 +3j —5k)+p(4i +6j +12k) 
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30. (a) Differentiate «| 5 


| w.r.t. sin! (2x71 — x? ). 


1-—x 
OR 


2 
(b) Ify=tanx+sec x, then prove that ans = Se 
dx“ (1—sin x) 


20 


31. (a) Evaluate: | — 
OR 
x! 
(b) Find: | a dx 
(x —1) (x* +1) 


SECTION - D 


This section comprises of Long Answer (LA) type questions of 


5 marks each. 
32. Solve the following Linear Programming Problem graphically : 
Minimise : Z = 60x + 80y 
subject to constraints : 
oxt+4y2>8 
ox+ 2y>11 


x,y20 
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(b) 


The median of an equilateral triangle is increasing at the rate of 


2/3 cm/s. Find the rate at which its side is increasing. 


OR 


Sum of two numbers is 5D. If the sum of the cubes of these numbers is 


least, then find the sum of the squares of these numbers. 


a 


2 
34. Evaluate: | sin 2x tan! (sin x) dx 
0 


35. (a) 


(b) 


65/5/3 


In answering a question on a multiple choice test, a student either 


3 a 
knows the answer or guesses. Let . be the probability that he knows 


the answer and : be the probability that he guesses. Assuming that 
a student who guesses at the answer will be correct with probability 
7 What is the probability that the student knows the answer, given 
that he answered it correctly ? 

OR 


A box contains 10 tickets, 2 of which carry a prize of = 8 each, 5 of 
which carry a prize of = 4 each, and remaining 3 carry a prize of € 2 
each. If one ticket is drawn at random, find the mean value of the 


prize. 
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36. 
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SECTION - E 


This section comprises of 3 case study/passage-based questions of 
4 marks each with two sub-parts. First two case study questions 
have three sub — parts (I), (II), (III) of marks 1, 1, 2 respectively. 
The third case study question has two sub —- parts (1) and (II) of 
marks 2 each. 


Case Study-I 


An organization conducted bike race under two different categories — Boys 
and Girls. There were 28 participants in all. Among all of them, finally 
three from category 1 and two from category 2 were selected for the final 
race. Ravi forms two sets B and G with these participants for his college 
project. 


Let B = {b,, by, bz} and G = {g,, g,}, where B represents the set of Boys 
selected and G the set of Girls selected for the final race. 


Based on the above information, answer the following questions : 
(I) How many relations are possible from B to G ? 


(I) Among all the possible relations from B to G, how many functions 
can be formed from B to G ? 


(II) Let R: B > B be defined by R = {(x, y) : x and y are students of the 
same sex}. Check if R is an equivalence relation. 


OR 
(III) A function f: B > G be defined by f= {(b,, g1), (by, gy), (Ds, SpI- 


Check if f 1s biyective. Justify your answer. 


38. 


Case Study-Il 


Gautam buys 5 pens, 3 bags and 1 instrument box and pays a sum of 
~ 160. From the same shop, Vikram buys 2 pens, 1 bag and 3 instrument 
boxes and pays a sum of * 190. Also Ankur buys 1 pen, 2 bags and 
4 instrument boxes and pays a sum of € 250. 


Based on the above information, answer the following questions : 


(I) Convert the given above situation into a matrix equation of the form 


AX =B. 
(II) Find |Al. 
(III) Find A-!. 

OR 


(III) Determine P = A?—5A. 


Case Study-III 


An equation involving derivatives of the dependent variable with respect 
to the independent variables is called a differential equation. A 


differential equation of the form = = F(x, y) 1s said to be homogeneous if 
x 


F(x, y) 1s a homogeneous function of degree zero, whereas a function 
F(x, y) 1s a homogenous function of degree n if F(Ax, Ay) = A” F(x, y). To 


solve a homogeneous differential equation of the type < = F(x, y) = 
x 
e(£], we make the substitution y = vx and then separate the variables. 
x 


Based on the above, answer the following questions : 


(I) Show that (x? — y”) dx + 2xy dy = 0 is a differential equation of the 


d 
dx x 


(II) Solve the above equation to find its general solution. 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains three sections — Section A, B and C. 
(ii) Each section is compulsory. 

(iit) Section A has 6 short answer type I questions of 2 marks each. 
(iv) Section B has 4 short answer type II questions of 3 marks each. 
(v) Section C has 4 long answer type questions of 4 marks each. 

(vi) There isan internal choice in some questions. 


(vil) Question no. 14 is a case-study based question with 2 sub-parts of 2 marks 
each. 


SECTION A 


Question numbers 1 to 6 carry 2 marks each. 


1. Evaluate: 2 
wW/2 


1 
—____—__—_—_ dx 
| 1+ cot?/2 x 
0 


> Kh Rk Se oh > A LA A 
2. If a =i+j-2k, b =-1 +2j) +2k and c =-~-i +2j —k are 
three vectors, then find a vector perpendicular to both the vectors 


Cerra eee, 9 


3. A bag contains cards numbered 1 to 25. Two cards are drawn at random, 
one after the other, without replacement. Find the probability that the 
number on each card is a multiple of 7. 2 


4. One bag contains 4 white and 5 black balls. Another bag contains 6 white 
and 7 black balls. A ball, drawn at random, is transferred from the first 
bag to the second bag and then a ball is drawn at random from the second 


bag. Find the probability that the ball drawn is white. 2 
po ee — ; —? —> > —> 
5. If a,b andc are unit vectors such that a + b +c = (0, then find 
a a ee a 
thevalueofa .b+b.ctece.a. 2 
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(a) Find the general solution of the differential equation 


x cos y dy = (x log x + 1) e* dx. 2 
OR 


(b) Find the value of (2a — 3b), if a and b represent respectively the 


order and the degree of the differential equation 
3 
Z 2 
mye ee +x(] 2 Dey. 2 
dx? dx x dx 


SECTION B 


Question numbers 7 to 10 carry 8 marks each. 


7. 


10. 


65/6/1 


(a) Find the area of the region {(x, y) : x7 +y2<9 xt+y> 3}, using 


integration. 3 
OR 
(b) Using integration, find the area of the region bounded by the 
parabola y? = 4x, the lines x=0 and x=8 and the x-axis. 3 
Find : 3 


sin X 
———— dx 
| sin(x — 2a) 


Find the equation of the plane passing through three points whose 


A A 

position vectors are —]j, 31 +3j and ; + : + k, 3 
(a) Find the distance between the following parallel lines : 3 

A A A AN A A 
=(21 +j —k)+AQGi +j -—k) 

+ A A A A A A 
r =(i -2j3 +k)+u(i +j —k) 

OR 


(b) Find the coordinates of the point where the line through the points 
(— 1, 1, — 8) and (5, — 2, 10) crosses the ZX-plane. 3 
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ches 
SECTION C 
Question numbers 11 to 14 carry 4 marks each. 
11. Find the equation of the plane passing through the intersection of the 


> oh od of > oh 2 oh 
planes r.(21 +2j —8k)=T7and r.(2i +5j +3k)=9 and through 
the point (2, 1, 3). 


12. (a) Find: 
| cos x. tan! (sin x) dx 


OR 
(b) Find: 
xX 
ee ee 
(e* + 1) (e* +3) 
13. Find the particular solution of the differential equation 


x2 4 ay =x? logx, given y(1)= 
< 


Case-Study Based Question 


14. A biased die is tossed and respective probabilities for various faces to 


turn up are the following : 


Probability 0- 


Based on the above information, answer the following questions : 
(a) What is the value of K ? 


(b) Ifa face showing an even number has turned up, then what is the 
probability that it is the face with 2 or 4 ? 
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Peel 


copes 


General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(i) 
(ti) 
(tit) 
(tv) 
(v) 
(vi) 
(vit) 


This question paper contains three sections — Section A, B and C. 
Each section is compulsory. 

Section A has 6 short answer type I questions of 2 marks each. 
Section B has 4 short answer type II questions of 3 marks each. 
Section C has 4 long answer type questions of 4 marks each. 


There is an internal choice in some questions. 


Question no. 14 is a case-study based question with 2 sub-parts of 2 marks 


each. 


SECTION A 


Question numbers 1 to 6 carry 2 marks each. 


iF 


65/6/2 


A bag contains cards numbered 1 to 25. Two cards are drawn at random, 
one after the other, without replacement. Find the probability that the 


number on each card is a multiple of 7. 
—p 7 —> : =P —? > —> 
If a, b and c are unit vectors such that a + b +c = 0, then find 


ee ee ee ee ee Se 
the valueofa .b+b.ctc.a. 


(a) Find the general solution of the differential equation 
x cos y dy = (x log x + 1) e* dx. 


OR 


(b) Find the value of (2a — 3b), if a and b represent respectively the 


order and the degree of the differential equation 


iy ¥ dy \” d 
x Abed +x(2] See te 


dx? dx x dx 
Evaluate : 
5 
| x.,5—-xX dx 
0 


bo 
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~ A A A — A A A — A A A 
5. If a =i+j-2k, b =-1 +2j) +2k and c =-i+2j —k are 
three vectors, then find a vector perpendicular to both the vectors 
> > > +» 
(a + b)and(b — c). 2 


6. One bag contains 4 white and 5 black balls. Another bag contains 6 white 
and 7 black balls. A ball, drawn at random, is transferred from the first 
bag to the second bag and then a ball is drawn at random from the second 
bag. Find the probability that the ball drawn is white. 2 


SECTION B 
Question numbers 7 to 10 carry 8 marks each. 
7. (a) Find the distance between the following parallel lines : 3 
— A A A A A A 
r =(2i +j—k)+A(i+j —k) 


—> A A A A A A 
r =(1 -2j) +k)+uGi +j —k) 


OR 
(b) Find the coordinates of the point where the line through the points 
(— 1, 1, — 8) and (5, — 2, 10) crosses the ZX-plane. 3 
8. Find the coordinates of the foot of the perpendicular drawn from the point 
—_ A A A 
(1,3,4) tothe plane r .(21 —j +k)+3=0. 3 
9. Find : 3 


| sin x dx 


10. (a) ~ Find the area of the region {(x, y) : x? + y? <9, x+y2 3}, using 
integration. 3 


OR 


(b) Using integration, find the area of the region bounded by the 


parabola y? = 4x, the lines x=0 and x=8 and the x-axis. 3 
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SECTION C 


Question numbers 11 to 14 carry 4 marks each. 
11. Find the particular solution of the differential equation 
dy ; 
(1 + sin x) =—x-—ycosx, given y(0)=1. 4 
x 


12. Find the equation of the plane passing through the intersection of the 
A A A A A A 
planes Y.(2i +2j —3k)=7and r.(2i +5j +3k)=9 and through 
the point (2, 1, 3). 4 


13. = (a) Find: 4 
| cos x. tan”! (sin x) dx 


OR 
(b) Find: 4 
xX 
ee | 
(e* + 1) (e* + 3) 
Case-Study Based Question 


14. A biased die is tossed and respective probabilities for various faces to 
turn up are the following : 


Based on the above information, answer the following questions : 
(a) What is the value of K ? Z 


(b) Ifa face showing an even number has turned up, then what is the 
probability that it is the face with 2 or 4 ? pe) 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(i) 
(ti) 
(tit) 
(tv) 
(v) 
(vt) 
(vii) 


This question paper contains three sections — Section A, B and C. 
Each section is compulsory. 

Section A has 6 short answer type I questions of 2 marks each. 
Section B has 4 short answer type II questions of 3 marks each. 
Section C has 4 long answer type questions of 4 marks each. 


There is an internal choice in some questions. 


Question no. 14 is a case-study based question with 2 sub-parts of 2 marks 


each. 


SECTION A 


Question numbers 1 to 6 carry 2 marks each. 


1; 


65/6/3 


=p tae —> : —?> =? —> <2 
If a, b and c are unit vectors such that a + b +c = 0, then find 


ee ee es ee ee Te 
the valueofa .b+b.ctece.a. 


(a) Find the general solution of the differential equation 
x cos y dy = (x log x + 1) e* dx. 


OR 


(b) Find the value of (2a — 3b), if a and b represent respectively the 


order and the degree of the differential equation 


iy) dy \" d 
x abea +x(2] se eG 


dx? dx x dx 

Evaluate : 

Z 

[ toe (2-1 Jax 

X 
1 
+> A A A + A A A as A A A 

If a =i+j-2k, b =-1 +2j) +2k and c =-i +2j —k are 


three vectors, then find a vector perpendicular to both the vectors 


> > > 
Ge i horde (ee 
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5. One bag contains 4 white and 5 black balls. Another bag contains 6 white 
and 7 black balls. A ball, drawn at random, is transferred from the first 
bag to the second bag and then a ball is drawn at random from the second 


bag. Find the probability that the ball drawn is white. 2 
6. A bag contains cards numbered 1 to 25. Two cards are drawn at random, 
one after the other, without replacement. Find the probability that the 
number on each card is a multiple of 7. 2 
SECTION B 


Question numbers 7 to 10 carry 8 marks each. 


7. Find the distance between the point (3, 4, 5) and the point where the line 
x-d y-4 Z- 


5 ; meets the plane x + y+z=17. 3 


8. (a) Find the distance between the following parallel lines : 3 
—> A A A A A A 
r =(2i1+j—-—k)4+A(Qi +j -—k) 
—> A A A A A A 
r =(i —-2j +k)+u(i +j —k) 
OR 


(b) Find the coordinates of the point where the line through the points 
(— 1, 1, — 8) and (5, — 2, 10) crosses the ZX-plane. 3 


9. (a) Find the area of the region {(x, y) : x? 4 y? <9, x+y2 3}, using 


integration. 3 
OR 
(b) Using integration, find the area of the region bounded by the 
parabola y? = 4x, the lines x= 0 and x=8 and the x-axis. 3 
10. Find: 3 


| sin 2x sin 3x dx 
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SECTION C 
Question numbers 11 to 14 carry 4 marks each. 


11. (a) Find: 4 
| cos x. tan7! (sin x) dx 


OR 
(b) Find: 4 
xX 


| se 
(e* +1) (e* +3) 


12. Find the _ particular’ solution of the _ differential equation 


(1 + 2) + 2xy = tan x, given y(0)=1. 4 


13. Find the equation of the plane passing through the intersection of the 
A A A A A A 
planes Y.(2i +2j —3k)=7and r.(2i +5} +3k)=9 and through 
the point (2, 1, 3). 4 


Case-Study Based Question 


14. A biased die is tossed and respective probabilities for various faces to 


turn up are the following : 


Fe [1][2]®]*]*] 6. 


Based on the above information, answer the following questions : 
(a) What is the value of K ? 2 


(b) Ifa face showing an even number has turned up, then what is the 
probability that it is the face with 2 or 4 ? 2 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains three sections — Section A, B and C. 
(it) Each section is compulsory. 

(iit) Section A has 6 short answer type I questions of 2 marks each. 

(iv) Section B has 4 short answer type II questions of 3 marks each. 

(v) Section C has 4 long answer type questions of 4 marks each. 

(vi) There is an internal choice in some questions. 

(vil) Question no. 14 is a case-study based question with 2 sub-parts of 
2 marks each. 


SECTION A 


Questions number 1 to 6 carry 2 marks each. 


1. Find the general solution of the differential equation : 2 
Y - 14x) (1+ y2) 
dx 
2. (a) Find: = 2 
4/1 — x® 
OR 
(b) Find: — x dx 2 
(x +1) 


3. Two cards are drawn at random without replacement from a 
well-shuffled deck of 52 playing cards. Find the probability of 
getting both cards of the same colour. 2 


4. A bag contains 2 white, 2 red and 3 blue balls. Two balls are 
drawn at random from the bag one-by-one with replacement. 
Find the probability distribution of the number of white balls. 2 
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> ~~ —. 
Find the value of 4 for which the vectors a + b and a — 


A 
are perpendicular to each other, where a = 24 — } +Ak and 


—> A A A 
b =814+j -2k. 


ome 


Find the direction cosines of a line whose vector equation is 
AN 
given as r =(1—A)i + (2X—1)} +(2043)k. 
SECTION B 


Questions number 7 to 10 carry 3 marks each. 


7. 


10. 


65/B/6 


4 
Evaluate : | |x +2 | dx 
—4 


(a) Find the particular solution of the differential equation : 


(x cos2 (y/x) — y) dx + x dy = 0, given that y = ri when x = 1. 


OR 
(b) Find the general solution of the differential equation : 


> A Di ae A A A 
For vectors a = 1+2j +4k, b =— 21 + 3j + 2k and 


= A A ‘é ; : ae 
c =21+2j +3k, determine (i) bx c~ and _é  i=hence 
a ae eee 
(Gi) a.( bx c). 
(a) Find the vector and the cartesian equation of the line 
passing through the points A(— 1, 3, 2) and B(— 4, 2, — 2). 
Also, find the value of A, if the point P(5, 5, 4) lies on the 


line AB. 
OR 


Page 5 P.T.O. 


(b) 


Find the shortest distance between the lines : 
> A GA A A A A 
r =(1 +2j +k)+AQUi —j + k) and 


> A A A A A OA 
r =(21-j —k)+n14+j +2k). 


SECTION C 


Questions number 11 to 14 carry 4 marks each. 


11. 


12. 


13. 


14. 


65/B/6 


xX 


Find : l= ® 
(x + 2) (3 -— 2x) 


(a) 


(b) 


Using integration, find the area of the region of the 
2 Z 
ellipse - + - = 1 bounded by the ordinates x = 0, x = 2. 
OR 
Using integration, find the area of the region of the curve 
y” = 4x bounded by the ordinates x = 1, x = 4. 


Find the equation of the plane passing through the points 
P(4, 3, 4), Q(5, 8, 1) and R(7, 6, 2). Hence, find the distance of 
this plane from origin. 


In a class, 5% of the boys and 10% of the girls have an IQ more 
than 150. In this class, 60% of the students are boys. One 
student is selected at random from the class. 


Based on the above, 


(a) 


(b) 


Find the probability that the selected student has an IQ 
more than 150. 


If it is given that the selected student has IQ more than 
150, find the probability that the student is a girl. 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 
(1) The question paper contains three Sections — Section A, B and C. 
(i) Each Section is Compulsory. 
(ut) Section -—A has 6 short answer type-I questions of 2 marks each. 
(iv) Section - B has 4 short answer type-II questions of 3 marks each. 
(v) Section — C has 4 long answer type questions of 4 marks each. 
(vt)  Thereis an internal choice in some questions. 
(vit) Question No. 14 is a case based problem with 2 subparts of 2 marks 

each. 


SECTION -A 


Question numbers 1 to 6 carry 2 marks each. 


1. Find the sum of the order and the degree of the differential equation : 


— A A A perrer J A A 
2. Ina parallelogram PQRS, PQ = 31—- 2j + 2k and PS = -1 —- 2k. Find 
—> —> 
|PR| and | QS1. ‘ 


sec*x 


3. (a) If = [F(x] = and F( =] -" then find F(x). 2 
dx A A 


cosec X 


OR 


wee log x—3 
(b) Find: | flog a! 


2 
7 
Find the value of P(B/A). 2 


4. Let A and B be two events such that P(A) = , P(B) = = and P(A/B) = 


5. Two balls are drawn at random from a bag containing 2 red balls and 3 
blue balls, without replacement. Let the variable X denotes the number of 
red balls. Find the probability distribution of X. 2 


6. Find the values of A, for which the distance of point (2, 1, 4) from plane 
3x+ 5y + 4z=11is 2/2 units. 2 
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SECTION -B 
Question numbers 7 to 10 carry 3 marks each. 


> > > > 
7 (a) If a. b, ¢ and d are four non-zero vectors such that a x b = ¢ x d 
> > > 
and ax ¢ =4b x a. then show that e4 — 2d) is parallel to (2b — ©) 
+ => <> = 
where a 42d, c #2b. 3 


OR 


(b) The two adjacent sides of a parallelogram are represented by 
23 - 43 ~ 5k and 21 + 23 + 3k. Find the unit vectors parallel to its 
diagonals. Using the diagonal vectors, find the area of the 
parallelogram also. 


8. Find the vector equation of the plane passing through the intersection of 


ee ee ee eT ee 
the planes r- (21 + 2j — 3k) = 7 and r- (21+ 5j + 3k) = 9 and through 


the point (2, 1, 3). 3 
dx 
9. (a) Find: | ———.—. 
Vx +2) 
OR 
m/2 
a cos x 
(6) Nalualens (1 + sin x) (4+ sin x 
0 
10. Find the particular solution of the differential equation eZ + x cos? = =y; 
x x 
given that when x= 1, y= 7 
SECTION - C 
Question numbers 11 to 14 carry 4 marks each. 
11. (a) Using integration, find the area of the region {(x, y) : 4x% + 9y? < 36, 
2x + 3y > 6}. 4 


OR 


(b) Using integration, find the area of the region bounded by lines 
x-y+1=0,x=-2,x=3 and x-axis. 
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12. Acard from a pack of 52 playing cards is lost. From the remaining cards, 
2 cards are drawn at random without replacement, and are found to be 
both aces. Find the probability that lost card being an ace. 


TU 


13. Evaluate: | 


0 


x 
(sie Of 


CASE BASED / DATA BASED QUESTION 


14. Electrical transmission wires which are laid down in winters are stretched 
tightly to accommodate expansion in summers. 


a 
| Grounded 
/ | metal tower 


| » 
Lys 


er 


ft. f 

heed 

i 7 4 
‘a = a OAS VE PEs ae 
ahd ae a; 

‘ i 
| 
> - 
5 


a 
zt 
een 


Two such wires lie along the following lines : 


x+1 y-3 2+2 


lL, : a= 

7s 2 = a | 
ee es 
oS, 3 a9 


Based on the given information, answer the following questions : 


Gi) Are the lines /, and /, coplanar ? Justify your answer. 


Gi) Find the point of intersection of the lines /, and J,. 
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 


(i) 
(it) 
(iii) 
(iv) 
(v) 
(vt) 
(vii) 


The question paper contains three Sections — Section A, B and C. 

Each Section is Compulsory. 

Section — A has 6 short answer type-I questions of 2 marks each. 
Section — B has 4 short answer type-II questions of 8 marks each. 
Section — C has 4 long answer type questions of 4 marks each. 

There is an internal choice in some questions. 

Question No. 14 is a case based problem with 2 subparts of 2 marks 
each. 


SECTION -A 


Question numbers 1 to 6 carry 2 marks each. 


4 
i. Gh: ae PGS ae F( 5] -" then find F(x). 2 
dix cosec x 4) A 
OR 
_,. {logx—3 
(b) Find a dow a4 dx. 
2. Let A and B be two events such that P(A) = , P(B) = 5 and P(A/B) = =. 
Find the value of P(B/A). 
3. Two balls are drawn at random from a bag containing 2 red balls and 3 
blue balls, without replacement. Let the variable X denotes the number of 
red balls. Find the probability distribution of X. 
4. Find the values of A, for which the distance of point (2, 1, A) from plane 
3x + 5y + 4z=1118 2./2 units. 
5. Solve the differential equation : 
dy 
log | — J=x~-y. 
e[S)-a-y 
=e AN AN A <-> A A 
6. Ina parallelogram PQRS, PQ = 31—- 2j + 2k and PS = -1 —- 2k. Find 
—> —> 
| PR| and | QS|. 
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SECTION -B 
Question numbers 7 to 10 carry 3 marks each. 


: d 
7. Find the particular solution of the differential equation x + x cos? = =y; 


x x 

given that when x= 1, y= a 3 

> > > > 

8. (a) If i b, ¢ and d are four non-zero vectors such that ax b = ¢ x d 

> > a > 

and ax c=4bx RG then show that (a — 2d) is parallel to (2 Cc) 

> > 

where a 42d, ¢¥2b. 3 


OR 


(b) The two adjacent sides of a parallelogram are represented by 


27 - 43 ~ 5k and 27 + 23 + 3k. Find the unit vectors parallel to its 
diagonals. Using the diagonal vectors, find the area of the 
parallelogram also. 


9, (a) Find: Jes aaa 3 
x° -9 


(b) Se using properties : 


{ (3 sin x — 2)? dx. 


—T 


Cte yo 230 
Z 
distance of 5 units from the point (1, 3, 3). 3 


10. Find the co-ordinates of the point on the line which is ata 


SECTION —- C 
Question numbers 11 to 14 carry 4 marks each. 


TU 


11. Evaluate: | = dx. 4 
sin X 
0 
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12. A man is known to speak truth 7 out of 10 times. He threw a pair of dice 


and reports that doublet appeared. Find the probability that it was 
actually a doublet. 


13. (a) Using integration, find the area of the region {(x, y) : 4x% + 9y? < 36, 
2x + 3y > 6}. 


OR 


(b) Using integration, find the area of the region bounded by lines 
x-y+1=0,x=-2, x= 3 and x-axis. 


CASE BASED / DATA BASED QUESTION 


14. Electrical transmission wires which are laid down in winters are stretched 
tightly to accommodate expansion in summers. 


.’ - ih . eet _ 
+ +a ea 
- a ek ks 


- - 
+ 
-& - v ee 
< 2 i 


SY - 7 
em uw ; : 
—e : Fr 
DS a “2 athe 4 
meee 
eo 
: : = fay % 3 
ee 0 <7) ena 
iy Cone ‘ 


Pe Grounded a Overhead weit 
| metal tower OM scour ine 


= 
| - 


; ? 
re ed bel . ee ' 
q + 
Pa 
‘* *. 


Two such wires lie along the following lines : 
x+1 y-3 2+2 


be 

aa: = | 
, ee Vek aed 
(a -~2 


Based on the given information, answer the following questions : 


Gi) Are the lines /, and /, coplanar ? Justify your answer. 


Gi) Find the point of intersection of the lines /, and J,. 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 
(1) The question paper contains three Sections — Section A, B and C. 
(i) Each Section is Compulsory. 
(ut) Section -—A has 6 short answer type-I questions of 2 marks each. 
(iv) Section — B has 4 short answer type-I questions of 3 marks each. 
(v) Section — C has 4 long answer type questions of 4 marks each. 
(vt) There tis an internal choice tn some questions. 
(vit) Question No. 14 is a case based problem with 2 subparts of 2 marks 


each. 
SECTION -A 
Question numbers 1 to 6 carry 2 marks each. 
1. Let A and B be two events such that P(A) = -. P(B) = = and P(A/B) = 7 
Find the value of P(B/A). 2 


2. Two balls are drawn at random from a bag containing 2 red balls and 3 
blue balls, without replacement. Let the variable X denotes the number of 


red balls. Find the probability distribution of X. 2 
3. Find the sum of the order and the degree of the differential equation : 
2 2 
[» + *) = (se) +1 2 
dx dx 
4 
i. ey pre ana F( 5] -= then find F(x). 2 
dx cosec x 4) A 
OR 
_,. {logx—3 
(b) Find | (log «4 dx. 


5. Find the values of A, for which the distance of point (2, 1, A) from plane 3x + 5y + 
4z=11is 2V2 units. 2 


> A KOK A A \ 
6. If a= 21+ yj +k and b =1+ 2j + 3k are two vectors for which the 


eo oars et a ; 
vector (a + b) is perpendicular to the vector (a — b), then find all the 
possible values of y. 2 


65/1/3 eel Page 3 of 8 P.T.O. 
le: 


ou 
ae 
[= 


dx 
7. (a) Find: i ——_—. , 3 
vx +8) 
OR 
m/2 
Ks al ~f — cos x d 
Oy Evalales (1+ sin x) (4+ sin x) °™ 
0 
8. Find the co-ordinates of point where the line = = i - 2 crosses 
the plane passing through points G 0, 0} (0, 7, 0) and (0, 0, 7). 3 
9. Solve the differential equation : ay = os. 3 
dx xy 
> ~ + > 
10. (a) If a, b, ¢ and d are four non-zero vectors such that a x b = ¢ x d 
—-> -— <2 =e = a aie —> cy 
and a x c = 4b x d, then show that (a — 2d) is parallel to (2b — c) 
as > 
where a 42d, ¢¥2b. 3 
OR 
(b) The two adjacent sides of a parallelogram are represented by 27 43 ~ 5k 
and 27 + 23 + 3k. Find the unit vectors parallel to its diagonals. Using 
the diagonal vectors, find the area of the parallelogram also. 
SECTION - C 
Question numbers 11 to 14 carry 4 marks each. 
11. Acard from a pack of 52 playing cards is lost. From the remaining cards, 
2 cards are drawn at random without replacement, and are found to be 
both aces. Find the probability that lost card being an ace. 4 
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SECTION - B 


Question numbers 7 to 10 carry 3 marks each. 


oe 


ou 
ae 
[= 


12. 


13. 


14. 


TU 


Evaluate : i 


0 


_ x 
1+sinx 


dx. 


Using integration, find the area of the region enclosed by the curve y = x?, 


the x-axis and the ordinates x = —2 and x= 1. 


OR 
Using integration, find the area of the region enclosed by line y = 3x, 


semi-circle y= ¥4—x7 and x-axis in first quadrant. 


CASE BASED / DATA BASED QUESTION 


Electrical transmission wires which are laid down in winters are stretched 
tightly to accommodate expansion in summers. 


~s —_ 
ieee lee 7 
ne ey > “a . H 


_, 
Tf ohm Ne EW y+ 
Meshes ae aN “op 
i vete ae 


Grounded ~{ Overhead | ~ 
| metal tower _ |ground wires 


”) i) 

Lys 
\, ae 
¥ 


tg > 
4s Lalas 
ens, Lt 
aa: . 
> i Ne NW eee gh A! ON PR or 
Sa i= ; : a hae 


4 J + Ps a ee i g ny 3, n. ee 
hee en. ies ai 


ew 


a el . 
a 


Two such wires lie along the following lines : 
) , #tL_y-8_2+2 
a: ae | 
x  y-t_ ati 
cae a 
Based on the given information, answer the following questions : 


(i) Are the lines /, and J, coplanar ? Justify your answer. 


Gi) Find the point of intersection of the lines /, and J. 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains three sections — Section A, B and C. 
(ii) Each section is compulsory. 

(iit) Section A has 6 short answer type I questions of 2 marks each. 
(iv) Section B has 4 short answer type II questions of 3 marks each. 
(v) Section C has 4 long answer type questions of 4 marks each. 

(vi) There is an internal choice in some questions. 


(vit) Question no. 14 is a case-study based question with 2 sub-parts of 2 marks 
each. 


SECTION A 


Questions number 1 to 6 carry 2 marks each. 


1. Find the product of the order and the degree of the differential equation 


d 9.| dy 
— -—+y=0. Z 
|< oy ) dx - 
2. (a) Find: 2 
| sin 3x q 
sin x 
OR 
(b) Evaluate: 2 
=log3 
xX 
| = dx 
e* 4] 
0 
> > > » > » 
3. a and b are two unit vectors such that |2a +3b | = | 8a —2b |. Find 
> > 
the angle between a and b. Z 
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A pair of dice is thrown. It is given that the sum of numbers appearing on 
both dice is an even number. Find the probability that the number 


appearing on at least one die is 3. 2 
5. Probabilities of A and B solving a specific problem are = and =, 

respectively. If both of them try independently to solve the problem, then 

find the probability that the problem is solved. 2 


6. Write the cartesian equation of the line PQ passing through points 
P(2, 2, 1) and Q(5, 1, — 2). Hence, find the y-coordinate of the point on the 


line PQ whose z-coordinate is — 2. 2 
SECTION B 


Questions number 7 to 10 carry 8 marks each. 


—> A A <2 A A A 
te ABCD is a parallelogram such that AC =i +j and BD =21 +j +k. 


Find AB and AD . Also, find the area of the parallelogram ABCD. 3 
8. (a) Evaluate: 3 
1 
| tan! x dx 
0 
OR 
(b) Find: 3 


| — ax 

x" +3x+2 

9. Find the particular solution of the differential equation (y + 3x”) = =x 
y 


given that y = 1, when x = 1. 3 


10. (a) Find the equation of the plane passing through points (2, 1, 0), 
(3, — 2, —2) and (1, 1, — 7). Also, obtain its distance from the origin. 3 


OR 


ae | _— 
(b) Find the distance between the lines x= ee and 
y+2 2-1 2 
x+1=-——_—= —. 3 


3 
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SECTION C 


Questions number 11 to 14 carry 4 marks each. 


11. Find the distance of the point (-1, —5, —10) from the point of 
x-2 ytl z-2 


intersection of the line Fi os and the plane x -—y+z=5. 4 
12. Evaluate: 4 
1 
| x (1 — x)” dx 
0 
13. (a) Using integration, find the area of the smaller region enclosed by 
the curve 4x? + Ay? =9 andthe line 2x + 2y =3. 4 
OR 


(b) If the area of the region bounded by the curve y? = 4ax and the 
line x = 4a is = sq. units, then using integration, find the value 


of a, where a > 0. 4 


Case-Study Based Question 
14. At the start of a cricket match, a coin is tossed and the team winning the 
toss has the opportunity to choose to bat or bowl. Such a coin is unbiased 
with equal probabilities of getting head and tail. 


: “eine 


Based on the above information, answer the following questions : 


(a) If such a coin is tossed 2 times, then find the probability 
distribution of number of tails. Z 


(b) Find the probability of getting at least one head in three tosses of 
such a coin. Z 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(i) 
(ii) 
(iit) 
(iv) 
(v) 
(v1) 
(vii) 


This question paper contains three sections — Section A, B and C. 
Each section is compulsory. 

Section A has 6 short answer type I questions of 2 marks each. 
Section B has 4 short answer type II questions of 3 marks each. 
Section C has 4 long answer type questions of 4 marks each. 


There is an internal choice in some questions. 


Question no. 14 is a case-study based question with 2 sub-parts of 2 marks 


each. 


SECTION A 


Questions number 1 to 6 carry 2 marks each. 


1; 


65/2/2 


A pair of dice is thrown. It is given that the sum of numbers appearing on 
both dice is an even number. Find the probability that the number 
appearing on at least one die is 3. 


> > > » > 
a and b are two unit vectors such that |2a +3b | = | 8a —2b |. Find 


> > 
the angle between a and b. 


(a) Find: 


OR 
(b) Evaluate : 


= logs 
xX 
| = dx 
e* 4] 
0 
Ee ; , 2 3 
Probabilities of A and B solving a specific problem are 3 and 5? 


respectively. If both of them try independently to solve the problem, then 
find the probability that the problem is solved. 


Page 3 of 7 P.T.O. 


Write the cartesian equation of the line PQ passing through points 
P(2, 2, 1) and Q(5, 1, — 2). Hence, find the y-coordinate of the point on the 


line PQ whose z-coordinate is — 2. 2 


6. Find the particular solution of the differential equation “ = oy? , given 
y = 1 when x= 1. 7 2 


SECTION B 
Questions number 7 to 10 carry 8 marks each. 


7. (a) Find the equation of the plane passing through points (2, 1, 0), 
(3, —2, — 2) and (1, 1, — 7). Also, obtain its distance from the origin. 3 


OR 
y-l 2-2 
(b) Find the distance between the lines x =~——= and 
- 2 3 
yt2 2-1 
x+1l= = 
2 3 
8. Find the general solution of the differential equation 
ee re 3 
dx X 
9. (a) Evaluate: 3 
i 
| tan~! x dx 
0 
OR 
(b) Find: 3 
| ——— dx 
x" +3x4+2 
10. Using vectors, find the value of ‘b’ if the points A(—1, —1, 2), B(2, b, 5) and 
C(3, 11, 6) are collinear . Also, determine the ratio in which the 
point B divides the line-segment AC internally. 3 
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SECTION C 


Questions number 11 to 14 carry 4 marks each. 


11. (a) Using integration, find the area of the smaller region enclosed by 
the curve 4x? + Ay? =9 andthe line 2x + 2y =3. 
OR 
(b) Ifthe area of the region bounded by the curve y? = 4ax and the 
line x = 4a is = sq. units, then using integration, find the value 
of a, where a > 0. 
12. Find the distance of the point (-1, —5, —10) from the point of 


x-2 yrtl z- 


2 
4 e and the plane x-—y+z=5. 


intersection of the line 


13. Evaluate: 
m/2 


X 
——_—_— dx 
sin X + COS X 


0 


Case-Study Based Question 


14. At the start of a cricket match, a coin is tossed and the team winning the 
toss has the opportunity to choose to bat or bowl. Such a coin is unbiased 
with equal probabilities of getting head and tail. 


: “eine 


nf 198— —8598—— 


Based on the above information, answer the following questions : 


(a) If such a coin is tossed 2 times, then find the probability 
distribution of number of tails. 


(b) Find the probability of getting at least one head in three tosses of 
such a coin. 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains three sections — Section A, B and C. 
(ii) Each section is compulsory. 

(iit) Section A has 6 short answer type I questions of 2 marks each. 
(iv) Section B has 4 short answer type II questions of 3 marks each. 
(v) Section C has 4 long answer type questions of 4 marks each. 

(vi) There isan internal choice in some questions. 


(vit) Question no. 14 is a case-study based question with 2 sub-parts of 2 marks 
each. 


SECTION A 


Questions number 1 to 6 carry 2 marks each. 


1, Write the cartesian equation of the line PQ passing through points 
P(2, 2, 1) and Q(5, 1, — 2). Hence, find the y-coordinate of the point on the 


line PQ whose z-coordinate is — 2. 2 
Seeart 2 3 
2. Probabilities of A and B solving a specific problem are 3 and 7 
respectively. If both of them try independently to solve the problem, then 
find the probability that the problem is solved. 2 
3. A pair of dice is thrown. It is given that the sum of numbers appearing on 
both dice is an even number. Find the probability that the number 
appearing on at least one die is 3. 2 
> > > » > »- 
4. a and b are two unit vectors such that |2a + 3b | = | 3a —2b |. Find 
> > 
the angle between a and b. 2 


5. Find the product of the order and the degree of the differential equation 


d 9,| dy 
a es —(. 2 
|< y ) dx a 
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,/cot X ae 


sin X COS X 


OR 


1 
—__— d 
| x (x? +4) ‘a 


SECTION B 


Questions number 7 to 10 carry 8 marks each. 


7. (a) Evaluate : 


(b) Find: 


| ——— ax 

x" +3x4+2 

8. (a) Find the equation of the plane passing through points (2, 1, 0), 
(3, — 2, — 2) and (1, 1, — 7). Also, obtain its distance from the origin. 


OR 
(b) Find the distance between the lines x= eee el and 
gH 2 
y + Z 
x+1= = 
9. Solve the following differential equation : 
(1 + e*) dy + e*® 1 = 4 dx = 0 
x 
— is > A A A 
10. If a andb-= are two vectors such that a =1-—j +k and 
ae. > > > > 
b =21 —j —8k, then find the vector c , given that a x c = b and 
> - 
a.c =4. 
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SECTION C 
Questions number 11 to 14 carry 4 marks each. 


11. Evaluate: 
1 


| x (1 — x)" dx 
0 
12. (a) Using integration, find the area of the smaller region enclosed by 
the curve 4x? + Ay? =9 andthe line 2x + 2y =3. 
OR 
(b) Ifthe area of the region bounded by the curve y? = 4ax and the 
line x =4a is = sq. units, then using integration, find the value 
of a, where a > 0. 
13. Find the coordinates of the point where the line through (5, 1, 6) and 
(3, 4, 1) crosses the zx-plane. 
Case-Study Based Question 


14. At the start of a cricket match, a coin is tossed and the team winning the 
toss has the opportunity to choose to bat or bowl. Such a coin is unbiased 
with equal probabilities of getting head and tail. 


“ite, 


——0199— —8it— 


Based on the above information, answer the following questions : 


(a) If such a coin is tossed 2 times, then find the probability 
distribution of number of tails. 


(b) Find the probability of getting at least one head in three tosses of 
such a coin. 
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General Instructions : 
(t) This question paper contains three Sections — Section A, B and C. 
(i) Kach Section is compulsory. 
(uit) Section—A has 6 short answer type-I questions of 2 marks each. 
(iv) Section—B has 4 short answer type-II questions of 3 marks each. 
(v) Section—C has 4 long answer type questions of 4 marks each. 
(vt) There is an internal choice in some questions. 
(vit) Q. 14 1s a case study based problem with 2 sub-parts of 2 marks each. 


SECTION -A 


Question Nos. 1 to 6 carry 2 marks each. 


1. Find: — 2 
x“ —6x +13 
2. Find the general solution of the differential equation : e49/* = x?, 2 


3. Write the projection of the vector (b + c ) on the vector a , where 


> A A A — A A A > A A A 
a =21 —-2j +k, b =1+2)j —2k and c =21 -j+4k. 2 


4. Ifthe distance of the point (1, 1, 1) from the plane x—-y+z+A=Ois rt 


find the value(s) of A. 2 


5. Two cards are drawn successively with replacement from a well shuffled 
pack of 52 cards. Find the probability distribution of the number of spade 
cards. 2 


6. A pair of dice is thrown and the sum of the numbers appearing on the dice 
is observed to be 7. Find the probability that the number 5 has appeared 
on atleast one die. 2 


OR 


The probability that A hits the target is ; and the probability that B hits 


it, 18 =. If both try to hit the target independently, find the probability 


that the target is hit. 
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reid 


10. 


11. 


12. 


SECTION - B 
Question Nos. 7 to 10 carry 3 marks each. 
27 
Evaluate : | ea 
- 1 “i aoe 


2 


d 
Find the particular solution of the differential equation x ag —y=x -e%, 
x 


given y(1) = 0. 
OR 


Find the general solution of the differential equation x - = y(log y —log x + 1). 
x 


A A 
The two adjacent sides of a parallelogram are represented by vectors 21 —4] + 


A N A AN 
5k and i —2)j —38k. Find the unit vector parallel to one of its diagonals. 


Also, find the area of the parallelogram. 


OR 


> A A A => A A A —> A A 
If a =21 +2j+383k, b =-1 +2j +k and c =31 + j are such that the 


> Bec m4 
vector (a +A )b )1is perpendicular to vector c , then find the value of i. 


Show that the lines : 


Doce ee, and i = z—1 are coplanar. 
2 4 —] 3 —4 


SECTION - C 
Question Nos. 11 to 14 carry 4 marks each. 
Find the area of the region bounded by curve 4x* = y and the line 


y = 8x + 12, using integration. 


2 
(x? +1) (Bx? +4) 
OR 


1 
Evaluate : [y 54x — x” dx 
2 
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13. Find the distance of the point (1, —2, 9) from the point of intersection 


—> A A A AN A A 
of the ine r = 41+ 2j + 7k + A(381 + 43 + 2k) and the plane 


—> NA AN AN 
r -(i-jt+k)=10. 4 


Case Study Problem: 


14. A shopkeeper sells three types of flower seeds Al, A2, A3. They are sold in 
the form of a mixture, where the proportions of these seeds are 4: 4: 2, 
respectively. The germination rates of the three types of seeds are 45%, 60% 
and 35% respectively. 


Based on the above information : 
(a) Calculate the probability that a randomly chosen seed will germinate; 2 


(b) Calculate the probability that the seed is of type A2, given that a 
randomly chosen seed germinates. 2 
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General Instructions : 
(t) This question paper contains three Sections — Section A, B and C. 
(i) Kach Section is compulsory. 
(uit) Section—A has 6 short answer type-I questions of 2 marks each. 
(iv) Section—B has 4 short answer type-II questions of 3 marks each. 
(v) Section—C has 4 long answer type questions of 4 marks each. 
(vt) There is an internal choice in some questions. 
(vit) Q. 14 1s a case study based problem with 2 sub-parts of 2 marks each. 


SECTION - A 
Question Nos. 1 to 6 carry 2 marks each. 
1. Write the projection of the vector (b + c) on the vector a, where a = 
A A A —- A A A —_ A A A 
21—-2j +k, b =1+2j —2k and c =21 -j+4k. 2 


2. Find the general solution of the differential equation : log (se) =axt by. 2 


Xx 


3. Two cards are drawn successively with replacement from a well shuffled 
pack of 52 cards. Find the probability distribution of the number of spade 
cards. 2 


4.  Apair of dice is thrown and the sum of the numbers appearing on the dice 
is observed to be 7. Find the probability that the number 5 has appeared 
on atleast one die. 2 


OR 
The probability that A hits the target is ; and the probability that B hits 


it, 18 =. If both try to hit the target independently, find the probability 


that the target is hit. 


5. If the distance of the point (1, 1, 1) from the plane x-y+z+A=Ois 2 


a 


find the value(s) of A. 2 
6. Find: ——— 2 
x“ —6x +13 
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SECTION - B 
Question Nos. 7 to 10 carry 3 marks each. 
—> 2 => > Da > > a rc 

7. If a,b,c are three vectors such that a -_b=a:candaxb= 

> 35> > > 

a xc, a #0,thenshowthat b=c. 3 

OR 
> > > > > >» > 
If| a |=3, 1b [|=5, 1c !]=4and a+ b+ ec = O, then find the 
ee a a ee ee ee 2 
valueof(a -b+b:+:cecete:a). 
2 
8. Evaluate: | | x? -—x | dx 3 
~] 

9. Show that the lines : 3 

eee areas and Bae = ee z—1 are coplanar. 

2 4 —] 3 —4 
10. Find the particular solution of the differential equation x < —y=x* -e%, 
x 
given y(1) = 0. 3 


OR 


, ; , d 
Find the general solution of the differential equation x ag = y(log y —log x + 1). 
xe 


SECTION - C 


Question Nos. 11 to 14 carry 4 marks each. 
2 


11. Find: [—,~—~_,— dx 4 
(x +1) (3x? + 4) 


OR 


1 
Evaluate : [y 5—4x—x? dx 
~2 
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12. Using integration, find the area of the region bounded by the curves 
+ y2=4 x= V3 y and x-axis lying in the first quadrant. 


13. Find the distance of the point (1, —2, 9) from the point of intersection 


> A A A A A A 
of the line r = 41 + 2j + 7k + A(B1 + 43 + 2k) and the plane 


> A A A 
r ‘(i -—j +k)=10. 


Case Study Problem: 


14. A shopkeeper sells three types of flower seeds Al, A2, A3. They are sold in 
the form of a mixture, where the proportions of these seeds are 4: 4: 2, 
respectively. The germination rates of the three types of seeds are 45%, 60% 
and 35% respectively. 


Based on the above information : 
(a) Calculate the probability that a randomly chosen seed will germinate; 


(b) Calculate the probability that the seed is of type A2, given that a 
randomly chosen seed germinates. 
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General Instructions : 
(i) This question paper contains three Sections — Section A, B and C. 
(it) Kach Section ts compulsory. 
(uit) Section—A has 6 short answer type-I questions of 2 marks each. 
(itv) Section—B has 4 short answer type-II questions of 3 marks each. 
(v) Section—C has 4 long answer type questions of 4 marks each. 
(vt) There ts an internal choice in some questions. 
(vit) Q. 1418 a case study based problem with 2 sub-parts of 2 marks each. 


SECTION -A 
Question Nos. 1 to 6 carry 2 marks each. 
1. Ifthe distance of the point (1, 1, 1) from the plane x-—y+z+A=Ois mcd 
find the value(s) of A. 2 


2. Write the projection of the vector (b + c) on the vector a, where a = 


A A A —- A A A —s A A A 
2i-2j+k, b =i +2j—2k and c =2i -j+4k. 2 


dy | Rew a Ber* 


3. Find the general solution of the differential equation : — 

XxX e+e” 

4. Two cards are drawn successively with replacement from a well shuffled 
pack of 52 cards. Find the probability distribution of the number of spade 
cards. 2 

5. Find: j*~ 2 

x“ —6x+13 

6. A pair of dice is thrown and the sum of the numbers appearing on the dice 
is observed to be 7. Find the probability that the number 5 has appeared 
on atleast one die. 2 


OR 
The probability that A hits the target is ; and the probability that B hits 


it, 18 =. If both try to hit the target independently, find the probability 


that the target is hit. 
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11. 


12. 


SECTION - B 


Question Nos. 7 to 10 carry 3 marks each. 
Find the shortest distance between the following lines : 


as A A A A A A = A A A A A A 
yr =31+5j) +7k +AQi —2j + k)and r =Ci —j —k)+u(71 -—6j +k). 


A A 
The two adjacent sides of a parallelogram are represented by vectors 21 —4j + 


A A A A 
5k and 1 —2)j —38k. Find the unit vector parallel to one of its diagonals. 


Also, find the area of the parallelogram. 
OR 


+ A A he o> A A A —> A A 
If a = 21+2j)+ 383k, b =-1 +2j +k and c = 31 + j are such that 


> > > 
the vector (a +A b )is perpendicular to vector c , then find the value of A. 


; d 
Find the particular solution of the differential equation x ae —~y=x"- 
x 


given y(1) = 0 
OR 


, ; d 
Find the general solution of the differential equation x aa = y(log y —log x + 1). 
A 


3 
Evaluate : | (sin | x | +cos | x |) dx 


—T 


2 


SECTION - C 


Question Nos. 11 to 14 carry 4 marks each. 
Find the distance ot the pout (L, —2, 2 from oe pom of intersection 


—> 
of the line r = SHG + 55 + ‘an + Ven + rae + 2k) and the plane 
—> 
r Gg oO: 
2 
(x* +1) (8x* + 4) 
OR 


1 
Evaluate : [v5 —~4Ax — x" dx 
~2 
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13. Find the area of the region enclosed by the curves y? = x, x = 7 y = 0 and 


x= 1, using integration. 


Case Study Problem: 


14. A shopkeeper sells three types of flower seeds Al, A2, A3. They are sold in 
the form of a mixture, where the proportions of these seeds are 4: 4: 2, 
respectively. The germination rates of the three types of seeds are 45%, 60% 
and 35% respectively. 


Based on the above information : 
(a) Calculate the probability that a randomly chosen seed will germinate; 


(b) Calculate the probability that the seed is of type A2, given that a 
randomly chosen seed germinates. 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains three sections — Section A, B and C. 
(ii) Each section is compulsory. 

(iit) Section A has 6 short answer type I questions of 2 marks each. 
(iv) Section B has 4 short answer type II questions of 3 marks each. 
(v) Section C has 4 long answer type questions of 4 marks each. 

(vi) There is an internal choice in some questions. 


(vit) Question no. 14 is a case-study based question with 2 sub-parts of 2 marks 
each. 


SECTION A 


Questions number 1 to 6 carry 2 marks each. 


1. A bag contains 3 red and 4 white balls. Three balls are drawn at random, 
one-by-one without replacement from the bag. If the first ball drawn is 
red in colour, then find the probability that the remaining two balls 


drawn are also red in colour. 2 


2. A coin is tossed twice. The following table shows the _ probability 
distribution of number of tails : 


|x | o fa] 2 
(a) Find the value of K. 


(b) Is the coin tossed biased or unbiased ? Justify your answer. 2 


3. The foot of a perpendicular drawn from the point (— 2, —1, —3) on a plane 
is (1, — 3, 3). Find the equation of the plane. 2 


> = ae me eee cae, —> 
A. (a) If |a x b|] + ]a.b|~ = 400 and | b | = 5, then find the 


—> 
value of | a |. 2 
OR 


(b) Find all the possible vectors of magnitude 5/3 which are equally 
inclined to the coordinate axes. 2 
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Find the general solution of the differential equation 


sec? x. tan y dx + sec*y. tan x dy = 0. 


Evaluate: 
1 


| x7e* dx 


0 


SECTION B 


Questions number 7 to 10 carry 8 marks each. 


7. 


8. 


10. 


65/4/1 


Find the area of the region {(x, y) : x” < y <x + 2}, using integration. 


(a) Find : 


OR 


(b) Evaluate : 
4 


[ tisteis-x)Jax 


1 


> > > 
If a, b and c are mutually perpendicular vectors of equal magnitude, 


> >» > 
then prove that the vector (2a + b + 2c ) is equally inclined to both 


> > > > > > 
a and c . Also, find the angle between a and(2a + b +2c ). 


(a) Ifa line makes 60° and 45° angles with the positive directions of 


X-axis and z-axis respectively, then find the angle that it makes 
with the positive direction of y-axis. Hence, write the direction 


cosines of the line. 


OR 
(b) Check whether’ the lines ee ee 
2 3 4 
ess asst = z are skew or not. 
5 2 
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SECTION C 


Questions number 11 to 14 carry 4 marks each. 


11. 


12. 


13. 


14. 


65/4/1 


Find the equations of the planes passing through the line of intersection 
of the planes T. @ + $))= 6 and r. (31 — : _ 4k) = 0, which are ata 
distance of 1 unit from the origin. 

(a) Find the particular solution of the differential equation 


en . 5 = 0, given that y(1) = 0. 


OR 
(b) Find the general solution of the differential equation 
x (y? + x?) dy = (2y* + 5x%y) dx. 


Evaluate: 
n/2 


| (2 log cos x — log sin 2x) dx 
0 


Case-Study Based Question 


In a game of Archery, each ring of the Archery target is valued. The 
centremost ring is worth 10 points and rest of the rings are allotted 
points 9 to 1 in sequential order moving outwards. 


Archer A is likely to earn 10 points with a probability of 0-8 and Archer B 
is likely the earn 10 points with a probability of 0-9. 


- - 6 points 
- - 7 points 
- 8 points 
“ "9 points 
- +10 points 


Based on the above information, answer the following questions : 

If both of them hit the Archery target, then find the probability that 
(a) exactly one of them earns 10 points. 

(b) both of them earn 10 points. 
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General Instructions: 


Read the following instructions very carefully and strictly follow them : 


(i) 
(ii) 
(tit) 
(iv) 
(v) 
(vt) 
(vii) 


This question paper contains three sections — Section A, B and C. 
Each section is compulsory. 

Section A has 6 short answer type I questions of 2 marks each. 
Section B has 4 short answer type II questions of 3 marks each. 
Section C has 4 long answer type questions of 4 marks each. 
There is an internal choice in some questions. 


Question no. 14 is a case-study based question with 2 sub-parts of 2 marks 
each. 


SECTION A 


Questions number 1 to 6 carry 2 marks each. 


1. 


65/4/2 


The foot of a perpendicular drawn from the point (— 2, —1,-—3) ona plane 
is (1, — 3, 3). Find the equation of the plane. Z 


A coin is tossed twice. The following table shows the _ probability 
distribution of number of tails : 


|x | o fia] 2 
(a) Find the value of K. 


(b) Is the coin tossed biased or unbiased ? Justify your answer. 2 


=> =D =P =r OD —> 
(a) If Ja x b] +  {[a.b | = 400 and | b | = 5, then find the 
— 
value of | a |. 2 
OR 
(b) Find all the possible vectors of magnitude 5/3 which are equally 
inclined to the coordinate axes. Z 


Find the general solution of the differential equation 


sec? x. tan y dx + sec*y. tan x dy = 0. 2 
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Evaluate: 2 
1 


| xe*% dx 
0 


There are two bags. Bag I contains 1 red and 3 white balls, and Bag II 
contains 3 red and 5 white balls. A bag is selected at random and a ball is 


drawn from it. Find the probability that the ball sodrawnisredincolour. 2 


SECTION B 


Questions number 7 to 10 carry 8 marks each. 


7. 


8. 


10. 
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Using integration, find the area of the region {(x, y): y2<x<y}. 3 


(a) Ifa line makes 60° and 45° angles with the positive directions of 
X-axis and z-axis respectively, then find the angle that it makes 
with the positive direction of y-axis. Hence, write the direction 


cosines of the line. 3 
OR 
(b) Check whether’ the _ lines eal = y-4 anal s and 
x-4 y-1 2 3 4 
= —— =7 are skew or not. 3 
5 2 
(a) Find: 3 
| ! dx 
e*~ +1 
OR 
(b) Evaluate : 3 
4 
| {|x|+|3—x|}dx 
1 


> > 
If a and b are two vectors of equal magnitude and o is the angle 


a+b] 
between them, then prove that —.— = cot (=) 3 
|a—b| 
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SECTION C 


Questions number 11 to 14 carry 4 marks each. 


11. 


12. 


13. 


14, 
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(a) Find the particular solution of the differential equation 

x dy +y+ — 0, given that y(1) = 0. 

dx 1l+x? 
OR 

(b) Find the general solution of the differential equation 

x (y? + x?) dy = (2y* + 5x?y) dx. 
Evaluate : 

TU 


| xg 
9 sin? x + 16 cos” x 
0 
Find the equations of the planes passing through the line of intersection 


A A A 
of the planes Y. G +3j)=6 and tT. (31 — }) —4k) =0, which are ata 


distance of 1 unit from the origin. 


Case-Study Based Question 


In a game of Archery, each ring of the Archery target is valued. The 
centremost ring is worth 10 points and rest of the rings are allotted 
points 9 to 1 in sequential order moving outwards. 

Archer A is likely to earn 10 points with a probability of 0-8 and Archer B 
is likely the earn 10 points with a probability of 0-9. 


ee eee 1 point 

RS ee 2 points 
3 points 
- - 4 points 


- - 6 points 
- - 7 points 
- +8 points 
“*9 points 
- +10 points 


Based on the above information, answer the following questions : 

If both of them hit the Archery target, then find the probability that 
(a) exactly one of them earns 10 points. 

(b) both of them earn 10 points. 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains three sections — Section A, B and C. 
(ii) Each section is compulsory. 

(iit) Section A has 6 short answer type I questions of 2 marks each. 
(iv) Section B has 4 short answer type II questions of 3 marks each. 
(v) Section C has 4 long answer type questions of 4 marks each. 

(vi) There is an internal choice in some questions. 


(vit) Question no. 14 is a case-study based question with 2 sub-parts of 2 marks 
each. 


SECTION A 


Questions number 1 to 6 carry 2 marks each. 


—? PD <p. ep ae 
1. (a) If Ja x b] +  ][a.b | > = 400 and | b | = 5, then find the 
— 
value of | a |. 2 
OR 
(b) Find all the possible vectors of magnitude 5/3 which are equally 
inclined to the coordinate axes. 2 
2. Evaluate : 2 
1 
| xe* dx 
0 


3. Three friends A, B and C got their photograph clicked. Find the 
probability that B is standing at the central position, given that A is 
standing at the left corner. 2 


4. A coin is tossed twice. The following table shows the probability 
distribution of number of tails : 


|x | o fa] 2 
(a) Find the value of K. 


(b) Is the coin tossed biased or unbiased ? Justify your answer. ye 
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5. The foot of a perpendicular drawn from the point (— 2, —1, —3) on a plane 


is (1, — 3, 3). Find the equation of the plane. 


6. Find the general solution of the differential equation 


sec? 


SECTION B 


Questions number 7 to 10 carry 8 marks each. 


x. tan y dx + sec*y. tan x dy =0. 


7. If the area of the region bounded by the line y = mx and the curve x? = y 


is ~ sq. units, then find the positive value of m, using integration. 


~~ A A A 
8 If a=2i —-j +k, 


> > 
projection of vector c + Ab on vector a is 2 


of 2. 
9. (a) 

(b) 
10. (a) 

(b) 
65/4/3 


=? A 
b i 


—_ 


A A 
+ j —2k and =i+383j —k 


and the 
V6, then find the value 


If a line makes 60° and 45° angles with the positive directions of 
X-axis and z-axis respectively, then find the angle that it makes 
with the positive direction of y-axis. Hence, write the direction 


cosines of the line. 
OR 
Check whether the lines 


a = z are skew or not. 
Find: 
| : dx 
6-41 
OR 
Evaluate: 
4 
[ (ste13-x1}ex 
1 
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11. 


SECTION C 
Questions number 11 to 14 carry 4 marks each. 
Evaluate : 
4 
| * dx 
1+ e* 
—3 


12. 


13. 


14. 


65/4/3 


Find the equations of the planes passing through the line of intersection 
A A A A A 

of the planes y.(i + 3j)=6 and Y.(3i — j —4k)=0, which are ata 

distance of 1 unit from the origin. 

(a) Find the particular solution of the differential equation 


Xx +y+t I 5 = 0, given that y(1) = 0. 
dx 1+x 


OR 
(b) Find the general solution of the differential equation 
x (y? + x8) dy = (2y* + 5x?y) dx. 
Case-Study Based Question 
In a game of Archery, each ring of the Archery target is valued. The 


centremost ring is worth 10 points and rest of the rings are allotted 
points 9 to 1 in sequential order moving outwards. 


Archer A is likely to earn 10 points with a probability of 0-8 and Archer B 
is likely the earn 10 points with a probability of 0-9. 


ee ee 1 point 


oe Se TINS LS © mle ie ws 2 points 
3 points 
- - 4 points 


- - 6 points 
- - 7 points 
- -8 points 
“*9 points 
- +10 points 


Based on the above information, answer the following questions : 

If both of them hit the Archery target, then find the probability that 
(a) exactly one of them earns 10 points. 

(b) both of them earn 10 points. 
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 


l, 


2: 


BE 


4. 


This question paper contains three Sections- A, B and C. 

Each section is compulsory. 

Section-A has 6 short-answer type-I questions of 2 marks each. 
Section-B has 4 short-answer type-II questions of 3 marks each. 
Section-C has 4 long-answer type questions of 4 marks each. 
There is an internal choice in some questions. 


Question 14 is a case study based question with two subparts of 2 marks each. 


SECTION A 


Question numbers 1 to 6 carry 2 marks each. 


1. 


65/5/1 


dx 
Find : i a) 


Find the general solution of the following differential equation : a) 


= =X 4x26 


Let X be a random variable which assumes values x,, X,, X,, X, such that 2 
OP (hx > SP (X 21 2 (X=x,)= SF (X= x,); 


Find the probability distribution of X. 


— AK Se? aa A A ig 
If a =i+j+k, a.b=land axb = j-—k, then find b Z 
Ifa line makes an angle «, B, y with the coordinate axes, then find the value of 2 


cos20+cos2$h+cos2y . 


3 [P.T.O. 


(a) Events ? and B _ such that 


P(A)=5. P(B) = 75 and P(AUB) = : 
Find a the ih A and B are independent or not. 
OR 


(b) AboxB, contains 1 white ball and 3 red balls. Another box B, contains 
2 white balls and 3 red balls. If one ball is drawn at random fot each of 
the boxes B, and B,, then find the probability that the two balls drawn are 
of the same colour. 


SECTION B 
Question numbers 7 to 10 carry 3 marks each. 
7. Evaluate : 
m/4 
dx 
1+ tanx 
0 
9 § > 3 = 
8. (a) Ifa and b are two vectors such that | 2 + 6 | = | 5 |, then prove that 
— = ae 
a +2b | is perpendicular to a. 
OR 
ed — . : 
(b) Ifa and b areunit vectors and 0 is the angle between them, then prove that 
_ 5 > 9 
sin >= 5/8 by]. 
9, Find the equation of the plane passing through the line of intersection of the 
+(e & & TFT ol sot a 
planes r-|itjt+k| =10 and 1.|2i+3j—k|+4=0 and passing through 
the point (—2, 3, 1). 
10. (a) Find: 
Jer .sin2x dx 
OR 
(b) Find : 
/ 2x a 
(x2-+1}(x+2] 
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SECTION C 
Question numbers I1 to 14 carry 4 marks each. 


11. Three persons A, B and C apply for a job of manager in a private company. 4 
Chances of their selection are in the ratio 1 : 2 : 4. The probability that A, B and 
C can introduce changes to increase the profits of a company are 0.8, 0.5 and 
0.3 respectively. [f increase in the profit does not take place, find the probability 
that it is due to the appointment of A. 


12. Find the area bounded by the curves y= |x-1| and y = 1, using integration. 4 
13. (a) Solve the following differential equation : 3 4 
(y-sin?x}dx + tanxdy = 0 


OR 
(b) Find the general solution of the differential equation : 4 
(x3 +y? }dy = x*ydx 


Case Study Based Question 


14. Two motorcycles A and B are running at the speed more than the allowed 2x2=4 


~> A A A 
speed on the roads represented by the lines r = Af +2j- and 


A A A 


a? A A 
r =|31+3j|/+p)2i+j+k] respectively. 


Based on the above information, answer the following questions : 
(a) Find the shortest distance between the given lines. 


(b) Find the point at which the motorcycles may collide. 2 
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 
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This question paper contains three Sections- A, B and C. 

Each section is compulsory. 

Section-A has 6 short-answer type-I questions of 2 marks each. 
Section-B has 4 short-answer type-II questions of 3 marks each. 
Section-C has 4 long-answer type questions of 4 marks each. 


There is an internal choice in some questions. 


Question 14 is a case study based question with two subparts of 2 marks each. 


SECTION A 


Question numbers 1 to 6 carry 2 marks each. 


1. Find the vector equation of a line passing through a point with position vector 
A A A A A A “A “A “A 
2i-—j+k and parallel to the line joining the points -1+4j+k and i+2j+2k. 
2. Find J as 
, ind : ae ‘ 
3. Find the general solution of the following differential equation : 
dy oxy ey 
qe ee 
4, (a) Events Aand B are such that 
= 2 he AUB) = 1 
P(A)=5, P(B) = 75 and P(AUB} = 
Find whether the events A and B are independent or not. 
OR 
(b) Abox B, contains 1 white ball and 3 red balls. Another box B, contains 
2 white balls and 3 red balls. If one ball is drawn at random from each of 
the boxes B, and B,, then find the probability that the two balls drawn are 
of the same colour. 
65/5/2 3 
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Let X be a random variable which assumes values xX,, X,, X5, X, such that 
2P =x) = SP (X=x,) =P (X=x,) =5P (X= X,). 
Find the probability distribution of X. 


A A A a> 


| A 
is Sie. a.b=1and abe = are then find 


—> 
b 


SECTION B 


Question numbers 7 to 10 carry 3 marks each. 


7. (a)Find: 
fer .sin2x dx 
OR 
(b) Find : ; 
X 
————_ dak 
I +1] (x? +2) 
8. Find the equation of the plane passing through the line of intersection of the 
aes Sia. 
planes t-|i+j+k} =10 and 1.} 21 +3}-k}4 = 0 and passing through 
the point (—2, 3, 1). 
—- A“ A > A A 
9, (a) Let a=i+j, b=i—j and c = Be rere a If n is a unit vector such that 
2A 
a Ae and b. = 0, then find 
OR 
—> ined ; : . . 
(b) Ifa and 6 are unit vectors inclined at an angle 30° to each other, then 
> = > => 
find the area of the parallelogram with | a+3b | and | 3a+ | as adjacent 
sides. 
10. Evaluate : 
1/2 
] 
—————— dx 
| 1+(tanx)?” 
65/5/2 5 


[P.T.0. 


Ques 
11. 


12. 
13. 


14. 
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a 
SECTION C 

tion numbers 11 to 14 carry 4 marks each. 

(a) Solve the following differential equation : 4 
(y—sin? x}dx + tanxdy = 0 

OR 

(b) Find the general solution of the differential equation : 4 
(x3 +y°}dy = x“ydx 

Find the area bounded by the curves y= |x-1| and y = 1, using integration. 4 

In a factory, machine A produces 30% of total output, machine B produces 4 


25% and the machine C produces the remaining output. The defective items 
produced by machines A, B and C are 1%, 1.2%, 2% respectively. An item is 
picked at random from a day's output and found to be defective. Find the 
probability that it was produced by machine B? 


Case Study Based Question 


Two motorcycles A and B are running at the speed more than the allowed 2x24 
A 


= A A 
speed on the roads represented by the lines r =A] i1+2)j-—k| and 


—- A A N A A 


r =|3i1+3j]+p) 21+j+k| respectively. 


Based on the above information, answer the following questions : 
(a) Find the shortest distance between the given lines. Z 


(b) Find the point at which the motorcycles may collide. 2 
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General Instructions : 
Read the following instructions very carefully and strictly follow them: 

ip This question paper contains three Sections- A, B and C. 

2. Each section is compulsory. 

3. Section-A has 6 short-answer type-I questions of 2 marks each. 

4. Section-B has 4 short-answer type-II questions of 3 marks each. 

J.  Section-C has 4 long-answer type questions of 4 marks each. 

6. There is an internal choice in some questions. 

7, Question 14 is a case study based question with two subparts of 2 marks each. 

SECTION A 

Question numbers | to 6 carry 2 marks each. 

1. The Cartesian equation of a line AB is: 2 


2x-1_ yt+2_z-3 


12 2 3 
Find the direction cosines of a line parallel to line AB. 


dx 
2. Find: 5 rom 2 


3. (a) Events A and B are such that 2 
1 7 —~ ~ | 
P(A)=5, P(B) = 75 and P(AUB} =4 
Find whether the events A and B are independent or not. 
OR 


(b) Abox B, contains 1 white ball and 3 red balls. Another box B, contains 2 
2 white balls and 3 red balls. If one ball is drawn at random from each of 
the boxes B, and B., then find the probability that the two balls drawn are 
of the same colour. 


4. Find the general solution of the following differential equation : 2 


dy —,y of x*e 
dx 
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Ba 


A A A 2 A = 

5. ali ie. a.b=land pee ; —k, then find b 2 
6. Let X bea random variable which assumes values X,, X,. X3. X, such that 2 

2P(X =X) — 3 (X=x Jak (Xx) =SF (X = X,). 

Find the probability distribution of X. 

SECTION B 
Question numbers 7 to 10 carry 3 marks each. 
ae as > 9 = 

7, (a) Ifa and b are two vectors such that | 2 + 6 | = | © |, then prove that 3 


>» + 
a + 2b | is perpendicular to a. 
OR 


os — 
(b) Ifa and b are unit vectors and 0 is the angle between them, then prove that 3 


. 0 > => 
sin as) a—b | 
8. (a) Find: 3 
fe* .sin2x dx 
OR 
(b) Find : : 3 
».4 
ee 
Ire +1) (x? +2| 
9.  Eyaluat | _— Yt ax 3 
: valuate : 
Vx +V4-x 
10. Find the distance of the point (2, 3, 4) measured along the line x4 3 


from the plane 3x+2y+2z+5 = 0. 
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SECTION C 


Question numbers 11 to 14 carry 4 marks each. 


i. 


Find the area bounded by the curves y= |x-1| and y = 1, using integration. 4 


12. (a) Solve the following differential equation : 4 


13. 


14. 


65/5/3 


[y—sin?x}dx + tanxdy = 0 


OR 


(b) Find the general solution of the differential equation : 4 


(x3 +y>}dy = x*ydx 


There are two boxes, namely box-I and box-II. Box-I contains 3 red and 6 4 
black balls. Box-II contains 5 red and 5 black balls. One of the two boxes, is 
selected at random and a ball is drawn at random. The ball drawn is found to be 

red. Find the probability that this red ball comes out from box-II. 


Case Study Based Question 
Two motorcycles A and B are running at the speed more than the allowed speed 2x2=4 
— A A A 
on the roads represented by the lines r = Hi +2j- | and 


=) 
r 


A A A A A 
= |3i+3j}+ pu) 2i+j+k] respectively. 


Based on the above information, answer the following questions : 
(a) Find the shortest distance between the given lines. p: 


(b) Find the point at which the motorcycles may collide. 


7 


a 2022 ANNual wan are cade 


Q.P. Code 
tel 4. 
Roll No. 


Candidates must write the Q.P. Code on 
the title page of the answer-book. 


° . Hua ata ae a fe ga yea a yea we 7 Ee 

o UV-4a Hallet ary Hl AK few Te yea-aa als HI Wane sat-gicdal & AE-ws 
fer | 

o HUA Vd Hl ci fh Sa Wa 14 | | 

2 HUA Wed cht Set PEAT YS HMA a Ue, segferent af aga car gates arava 
fore | : 

0 So Wea Pl Ud & fw 15 fee or ana fea Tae | We-oa ot faa Gale FS 
10.15 ao fear STEM | 10.15 44 A 10.30 I Gh GH sheet WHA HI TEM SA 
Sa Sale & CNA A Sal-giedel Ul alg SeR sel Tews | 


e Please check that this question paper contains 7 printed pages. : 
e Q.P. Code given on the right hand side of the question paper should be written : 
on the title page of the answer-book by the candidate. : 
e Please check that this question paper contains 14 questions. 
e Please write down the serial number of the question in the = 
answer-book before attempting it. : 
e 15 minute time has been allotted to read this question paper. The question = 
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the | 
students will read the question paper only and will not write any answer on : 
the answer-book during this period. : 


kom Kom Kom AM KO = Kirkes 


be ete Oe 2 eiiiy 8 iciy 26 


TrftTa mn 


(mact gieartera attetstat & Tere) 
MATHEMATICS 
(FOR VISUALLY IMPAIRED CANDIDATES ONLY) 


Mead Fa: 2 qe SHIPAT AK : 40 


Time allowed : 2 hours Maximum Marks : 40 


65/B/5 Page 1 P.T.O. 


General Instructions : 


Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains three sections — Section A, B and C. 


(it) Each section is compulsory. 

(iit) Section A has 6 short answer type I questions of 2 marks each. 
(iv) Section B has 4 short answer type II questions of 3 marks each. 
(v) Section C has 4 long answer type questions of 4 marks each. 
(vi) There is an internal choice in some questions. 


(vil) Question no. 14 is a case-study based question with 2 sub-parts of 


2 marks each. 
SECTION A 


Questions number 1 to 6 carry 2 marks each. 


Find : Te 
\/12 + 4x — x? 


on 


(a) 


Find : . 
(x + ri 


2. Find the general solution of the following differential 
equation : 


(4 + y2) (3 + log x) dx+xdy=0 


3. If a a | = = 3, | i | =2V3 and a. b= 6: thenhud thewvalue 
of | ax b E 

4. Find the direction cosines of a line whose cartesian equation is 
given as 3x +1=6y—-—2=1-z. 


5. Ina toss of three different coins, find the probability of coming 
up of three heads, if it is known that at least one head comes 


up. 
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2 


Two rotten apples are mixed with 8 fresh apples. Find the 
probability distribution of number of rotten apples, if two 
apples are drawn at random, one-by-one without replacement. 2 


SECTION B 
Questions number 7 to 10 carry 3 marks each. 
t/3 
7. Evaluate: | | cos 3x |dx 3 
0 
8. (a) Find the general solution of the following differential 
equation : 3 
ox e)!* dy + (x — 2y e®) dx = 0 
OR 
(b) Find the particular solution of the differential equation 


(2x2 +y). < = x; given that y = 2 when x= 1. 3 
Ny 
9. Using vectors, find the area of the triangle with vertices 
A(-1, 0, — 2), BO, 2, 1) and C(-1, 4, 1). 3 

10. (a) Find the shortest distance between the lines 

> A A A 

r =(A+1)1+(+4) j -—(A-—8S) k, and 

> A A A 

r =(8—pu) 1 +(2u+2) j +(u+6) k. 3 


OR 


(b) Find the distance of the point P(4, 3, 2) from 
the plane determined by the points A(-l1, 6, —5), 
BC 5, — 2, 3) and C(2, 4, — 5). 3 
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SECTION C 


Questions number 11 to 14 carry 4 marks each. 


11. 


12. 


13. 


14. 
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Find - —S=S x2 +x+l1 
(x +1) (x? + 4) 


(a) Find the area bounded by the ellipse x2 + 4y2 = 16 and 


the ordinates x =0 and x= 2, using integration. 
OR 


(b) Find the area of the region {(x, y) : x2 < y < x}, using 


integration. 


Find the coordinates of the point where the line through 
(4,—3,—4) and (8, — 2, 2) crosses the plane 2x +y+z=6. 


Case-Study Based Question 


A laboratory blood test is 98% effective in detecting a certain 
disease when it is in fact, present. However, the test also yields 
a false positive result for 0°-4% of the healthy person tested. 
From a large population, it is given that 0:2% of the population 
actually has the disease. 


Based on the above, answer the following questions : 


(a) One person, from the population, is taken at random and 
given the test. Find the probability of his getting a 
positive test result. 


(b) What is the probability that the person actually has the 
disease, given that his test result is positive ? 
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